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(54) INFORMATION DISPLAY DEVICE AND OPERATION INPUT DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an information display device capable 
of giving a sure operation feeling without a push-in stroke, performing a tracing 
operation and reducing the number of parts around an operation surface and a 
display surface. 

SOLUTION: An operation panel 10 is arranged on a liquid crystal display panel 
20 and the operation panel 10 is supported by piezoelectric elements E1-E4. 
When the operation surface 11 of the operation panel 10 is pressurized with a 
finger, a voltage is generated at both ends of the piezoelectric elements E1-E4 
by that, and by detecting it and performing an arithmetic operation, operation 
force and an operation position are detected. When the operation force larger 
than a prescribed threshold value is detected, a high frequency is supplied to the 
piezoelectric elements E1-E4 and thus, the operation surface 11 is vibrated. An 
operator obtains the sure operation feeling by the vibration. Since the operation 
force to the operation surface is detected and the vibration is imparted to the 



operation surface 11 by the common piezoelectric elements E1-E4, the number 
of the parts is reduced. Also, since the panel is not reacted with the operation 
force smaller than the prescribed threshold value, the tracing operation is 
possible. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It is an information display (a). Information-display side (b) The 
transparence or the translucent control unit which has a predetermined actuation 
side and has been arranged on said information-display side, (c) It combines 
with said control unit. A dynamic operation and an electrical signal A bidirectional 
functional means convertible in both directions, (d) The actuation signal drawing 
means which takes out the electrical signal generated from said bidirectional 
functional means according to the operating physical force given to said 
actuation side as an actuation signal, (e) Information display characterized by 
having the drive control means which answers said actuation signal and sends 
out an electric driving signal to said bidirectional functional means, and for the 
dynamic reaction produced with said bidirectional functional means being 



transm it ted to said actuat ion side b y said driving signal, and being realized as an 
operator's tactile feeling. 

[Claim 2] It is the information display of claim 1 and is said drive control means. 
(e-1) Information display characterized by having an actuation signal judging 
means to send out said driving signal to said bidirectional functional means 
when said actuation signal is compared with a predetermined threshold and said 
actuation signal exceeds said threshold. 

[Claim 3] It is the information display characterized by being the information 
display of claim 2 and said actuation signal judging means changing the mode of 
said driving signal according to the magnitude of said actuation signal. 
[Claim 4] It is the information display of either claim 1 thru/or claim 3. Said 
bidirectional functional means (c-1) Are separated and arranged mutually 
spatially, and while having two or more unit functional means convertible in both 
directions, each a dynamic operation and an electrical signal Said information 
display is (f) further. Information display characterized by having a position 
signal generating means to generate the position signal which expressed the 
actuated valve position on said actuation side based on two or more electrical 
signals generated from said two or more unit functional means according to the 
operating physical force given to said control unit. 

[Claim 5] The information display which is an information display of claim 4 and 



is characterized by having three or more unit functional means distributed 
two-dimensional as said two or more unit functional means. 
[Claim 6] It is the information display characterized by being the information 
display of claim 5, and for said actuation side being an abbreviation rectangle 
side, and having four unit functional means arranged as said two or more unit 
functional means in about 4 corners of said abbreviation rectangle side. 
[Claim 7] It is the information display of either claim 1 thru/or claim 3, and is said 
actuation means, (b-1) Information display characterized by having the touch 
panel which generates the position signal according to the actuated valve 
position on said actuation side. 

[Claim 8] It is the information display characterized by being the information 
display of either claim 4 thru/or claim 7, and said drive control means changing 
said threshold about said actuation signal according to said position signal. 
[Claim 9] It is the information display characterized by being the information 
display of either claim 4 thru/or claim 7, and said drive control means changing 
the mode of said driving signal according to said position signal. 
[Claim 10] It is the information display of either claim 2 thru/or claim 9 (g). 
Information display characterized by having further a logic-gate means to 
transmit generating of said position signal to a predetermined information 
processing means when said actuation signal exceeds said threshold. 



[ Claim 11 1 It is the in f ormation dis play ch aracteriz ed by being the information 
display of either claim 1 thru/or claim 10, and said bidirectional functional means 
containing a piezoelectric device. 

[Claim 12] The information display of either claim 1 which it held in portable 
housing which has a predetermined principal plane, and the actuation side was 
exposed to said principal plane, and was used as the portable mold thru/or claim 
10. 

[Claim 13] The information display characterized by having further 1 which is the 
information display of claim 12, is arranged fixed in fields other than said 
principal plane of said housing, and receives the actuation according to the 
contents of a display of said screen, or two or more actuation switches. 
[Claim 14] It is an information display (a). Information-display side (b) The 
transparence or the translucent control unit which has a predetermined actuation 
side and has been arranged on said information-display side, (c) Distribution 
arrangement is spatially carried out within limits combined with said control unit. 
Each a dynamic operation Two or more unit functional means convertible into an 
electrical signal, (d) The actuation signal drawing means which takes out the 
electrical signal generated from said two or more unit functional means 
according to the operating physical force given to said actuation side as two or 
more actuation signals, (e) Information display characterized by having a 



position si g nal g eneratin g mea ns to genera te the position si gnal expressing the 
actuated valve position on said actuation side, based on said two or more 
actuation signals. 

[Claim 15] It is an actuation input unit (a). The control unit which has a 
predetermined actuation side, (b) It combines with said control unit. A dynamic 
operation and an electrical signal A bidirectional functional means convertible in 
both directions, (c) The actuation signal drawing means which takes out the 
electrical signal generated from said bidirectional functional means by the thrust 
given to said actuation side as an actuation signal, (d) Actuation input unit 
characterized by having the drive control means which answers said actuation 
signal and sends out a driving signal to said bidirectional functional means, 
transmitting the dynamic reaction of said bidirectional functional means by said 
driving signal to said actuation side, and being realized as an operator's tactile 
feeling. 

[Claim 16] It is the actuation input unit of claim 15, and said bidirectional 
functional means (b-1) Distribution arrangement is spatially carried out within 
limits combined with said control unit. Have two or more unit functional means 
convertible into an electrical signal for a dynamic operation, and while being 
obtained as two or more unit-operation signals with which said actuation signal is 
generated from each of two or more of said unit functional means, each Said 



actuation input unit ( e ) Actuation input unit characte rized by having further a 
position signal generating means to generate the position signal expressing the 
actuated valve position on said actuation side, based on said two or more 
unit-operation signals. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information display and 
actuation input unit which are used for for example, FA (factory automation) 
device, an automatic vending machine, an automatic ticket vending machine, a 
cash automatic accounts machine, an electrical home appliance, the actuation 
device of medical application, information machines and equipment, a Personal 
Digital Assistant, a game machine, etc. 
[0002] 

[Description of the Prior Art] As one of the information displays which has an 
actuation input function, what has arranged the touch panel is widely used on 
the display. It has the advantage that a touch panel is a thin shape very much, 



and its degree of freedom of selection of the fi el d which can be used as a switch 
is high. 

[0003] Since the pushing stroke is zero mostly, the place but on the other hand 
the touch panel lack in the feel (feeling of actuation) of having performed the 
actuation input, and they have insecurity about whether the actuation input was 
actually received by the equipment side also as an operator in many cases. 
[0004] Corresponding to such a situation, when an actuation input is actually 
received, the foreground color of an actuation part is changed or a device which 
produces the acoustic-sense-reaction of generating a visual reaction, such as 
carrying out a flash plate, and an audible tone is also made. 
[0005] 

[Problem(s) to be Solved by the Invention] It carries out, and though nothing, 
with the equipment using a visual reaction, there is a problem that hide in an 
operator's finger and change of a foreground color becomes hard to see. 
Moreover, when change of a foreground color is delicate, recognition is difficult 
for visually impaired persons, such as dysopsia. 

[0006] Moreover, it may be indistinguishable in the equipment using an 
acoustic-sense-reaction from the surrounding noise, and may fail to hear an 
audible tone with it. Although an audible tone can also be enlarged for 
preventing this, if it is made such, it will not be clear anymore the audible tone 



from which au tomatic ticket vending ma chin e it is in a location which has 
arranged two or more automatic ticket vending machines, for example. 
Furthermore, it will become a surrounding trouble, if an audible tone is made 
excessive case [ like a cellular phone ]. Moreover, a hearing-impaired person 
cannot catch the reaction by the audible tone. 

[0007] Although the above explained the case of the equipment which used the 
touch panel, these technical problems are technical problems common to an 
information display in which not only the information display that used the touch 
panel but a control unit does not have a substantial pushing stroke. 
[0008] 

[Objects of the Invention] It sets it as the 1st purpose that this invention offers the 
information display which can give a positive feeling of actuation even if it is 
made in order to solve the trouble of the above conventional techniques, and a 
control unit does not have a substantial pushing stroke. 

[0009] The 2nd purpose of this invention is realizing the simple information 
display which decreased the components mark of a near [ the screen or an 
actuation side ]. 

[0010] Moreover, the 3rd purpose of this invention is permitting the operating 
instructions (it being traced and operated) made to arrive at the target actuation 
field, sliding a finger on the display screen, and making it such a reaction that the 



f equipment side mistook until it traced and actuall y performed press actuation in 

the target actuation field in actuation not shown. 

[0011] Furthermore, the 4th purpose of this invention is having changed the 
reaction from an equipment side with the locations and operating physical forces 
which performed press actuation, and making a feeling of actuation variegated 
by it. 

[0012] Furthermore, the 5th purpose of this invention is offering the equipment 

which extended the area of the screen or an actuation side. 

[0013] Moreover, it is also setting to one of the purposes of this invention to offer 

the actuation input unit using the principle which realizes the above information 

displays. 

[0014] 

[The basal principle of invention] Corresponding to the 1st above-mentioned 
purpose, dynamic reactions, such as vibration of an actuation side and very 
small displacement, are used as a response from the equipment side to an 
actuation input by this invention. For example, by using a piezoelectric device 
(namely, a piezoelectric transducer or a piezo-electric element) etc., an 
actuation side is vibrated and a positive feeling of actuation can be given to an 
operator by it. 

[0015] By the way, it is required to detect the actuation input to an actuation side 



/ as a fundamental request of an information d isplay which has an actuation input 

function. Therefore, in the equipment constituted so that an actuation side might 
be made to produce dynamic reactions, such as vibration, the both sides of the 
function which detects an actuation input, and the function which generates a 
dynamic reaction must be given. 

[0016] In here, as for the artificer of this invention, a piezoelectric device etc. 
pays its attention to a dynamic operation and an electrical signal that it is a 
functional means (the following, "bidirectional functional means") convertible in 
both directions. That is, in such a bidirectional functional means, if an electrical 
signal is impressed, while producing dynamic reactions, such as vibration, if 
thrust is applied to this bidirectional functional means, electric reactions, such as 
an electrical potential difference, will be produced. 

[0017] Then, it is the basic principle of this invention to realize an actuation 
detection function and a dynamic reaction generating function in combination 
with one bidirectional functional means (or 1 set), using the property of such a 
bidirectional functional means positively. 

[0018] In ******** and this invention, detection of an actuation input is performed 
among many functions of a bidirectional functional means by "the conversion 
function from a dynamic pressure to an electrical potential difference (or 
current)", and the dynamic reaction to an actuation side is produced by "the 



conversion function to the dynamic reaction from an electrical potential 
difference (or current)." 

[0019] A positive feeling of actuation can be given by this, without increasing 

components mark. 

[0020] 

[The concrete configuration for solving a technical problem] The information 
display of invention of claim 1 constituted according to the above-mentioned 
principle (a) The transparence or the translucent control unit which has an 
information-display side and a (b) predetermined actuation side, and has been 
arranged on said information-display side, (c) It combines with said control unit. 
A dynamic operation and an electrical signal A bidirectional functional means 
convertible in both directions, (d) It has the actuation signal drawing means 
which takes out the electrical signal generated from said bidirectional functional 
means according to the operating physical force given to said actuation side as 
an actuation signal, and the drive control means which answers the (e) 
aforementioned actuation signal and sends out an electric driving signal to said 
bidirectional functional means. 

[0021] And by said driving signal, the dynamic reaction produced with said 
bidirectional functional means is transmitted to said actuation side, and is 
realized as an operator's tactile feeling. 



[0O22]-ln-iny-ention_of_claim_2,_in JbeJnformation. display of claim 1 , said drive 
control means compares said (e-1) actuation signal with a predetermined 
threshold, and when said actuation signal exceeds said threshold, it has an 
actuation signal judging means to send out said driving signal to said 
bidirectional functional means. 

[0023] In invention of claim 3, said actuation signal judging means is 
characterized by changing the mode of said driving signal according to the 
magnitude of said actuation signal in the information display of claim 2. 
[0024j In invention of claim 4, it sets to the information display of either claim 1 
thru/or claim 3. Said bidirectional functional means (c-1) Are separated and 
arranged mutually spatially, and while having two or more unit functional means 
convertible in both directions, each a dynamic operation and an electrical signal 
Said information display is (f) further. It has a position signal generating means 
to generate the position signal which expressed the actuated valve position on 
said actuation side based on two or more electrical signals generated from said 
two or more unit functional means according to the operating physical force 
given to said control unit. 

[0025] In invention of claim 5, it has three or more unit functional means 
distributed two-dimensional as said two or more unit functional means in the 
information display of claim 4. 



[0026]-ln-invention of claim-6,-in-theJnformation display of claim 5, said actuation 
side is an abbreviation rectangle side, and has four unit functional means 
arranged in about 4 corners of said abbreviation rectangle side as said two or 
more unit functional means. 

[0027] Invention of claim 7 is the information display of either claim 1 thru/or 
claim 3, and is said actuation means, (b-1) It has the touch panel which 
generates the position signal according to the actuated valve position on said 
actuation side. 

[0028] Invention of claim 8 is the information display of either claim 4 thru/or 
claim 7, and said drive control means changes said threshold about said 
actuation signal according to said position signal. 

[0029] Invention of claim 9 is the information display of either claim 4 thru/or 
claim 7, and said drive control means changes the mode of said driving signal 
according to said position signal. 

[0030] Invention of claim 10 is the information display of either claim 2 thru/or 
claim 9, and when the (g) aforementioned actuation signal exceeds said 
threshold, it is further equipped with a logic-gate means to transmit generating of 
said position signal to a predetermined information processing means. 
[0031] Invention of claim 11 is the information display of either claim 1 thru/or 
claim 10, and said bidirectional functional means contains a piezoelectric device. 



jnna?] In invention of p.laim 12, it holds in portable housing which has a 

predetermined principal plane, and the information display of either claim 1 by 
which the actuation side was exposed to said principal plane, and was used as 
the portable mold thru/or claim 10 is offered. 

[0033] Invention of claim 13 is the information display of claim 12, is arranged 
fixed and equips further fields other than said principal plane of said housing with 
1 whic h receives the actuation according to the contents of a display of said 
screen, or two or more actuation switches. 

[0034] Invention of claim 14 is constituted among invention of claim 1 - claim 13 
paying attention to pinpointing of the actuated valve position by detection of 
thrust. 

[0035] Namely, the information display of invention of this claim 14 (a) The 
transparence or the translucent control unit which has an information-display 
side and a (b) predetermined actuation side, and has been arranged on said 
information-display side, (c) Distribution arrangement is spatially carried out 
within limits combined with said control unit. Each a dynamic operation Two or 
more unit functional means convertible into an electrical signal, (d) The actuation 
signal drawing means which takes out the electrical signal generated from said 
two or more unit functional means according to the operating physical force 
given to said actuation side as two or more actuation signals, (e) Based on said 



iwQ_oj_m-OXf?_af*-tiiation signals, it has a position signal generating means to 
generate the position signal expressing the actuated valve position on said 
actuation side. 

[0036] Moreover, invention of claim 15 is constituted paying attention to 
detection of thrust, and the part of the dynamic reaction by it, without asking the 
existence of the screen among invention of claim 1 - claim 13. 
[0037] Namely, th e a ctuation input unit of invention of claim 15 (a) It combines 
with the control unit which has a predetermined actuation side, and the (b) 
aforementioned control unit. A dynamic operation and an electrical signal A 
bidirectional functional means convertible in both directions, (c) It has the 
actuation signal drawing means which takes out the electrical signal generated 
from said bidirectional functional means by the thrust given to said actuation side 
as an actuation signal, and the drive control means which answers the (d) 
aforementioned actuation signal and sends out a driving signal to said 
bidirectional functional means. 

[0038] And the dynamic reaction of said bidirectional functional means by said 
driving signal is transmitted to said actuation side, and is realized as an 
operator's tactile feeling. 

[0039] Moreover, invention of claim 16 adds the configuration of invention of 
claim 14 to invention of claim 15. Distribution arrangement of said bidirectional 



functional means was specificall y s patially carried out w i thin li mits combined with 
said (b-1) control unit, and each is equipped with two or more unit functional 
means convertible into an electrical signal for the dynamic operation, and said 
actuation signal - said two or more unit functional means ~ respectively — since 
while being obtained as two or more unit-operation signals generated - (e) - it 
is the actuation input unit further equipped with a position signal generating 
means to generate the position signal expressing the actuated valve position on 
said actuation side based on said two or more unit-operation signals. 
[0040] 

[Embodiment of the Invention] <1. 1st operation gestalt ><1-1. Outline > drawing 
2 of equipment is the perspective view of the cash automatic accounts machine 
(ATM) 1 as an example of a system incorporating the information display 100 of 
the 1st operation gestalt of this invention. This cash automatic accounts machine 
1 equips the front face of a case 2 with the cash accounts section 3, and a card 
and the passbook insertion section 4. Moreover, the information I/O section 5 is 
arranged and the information display 100 is used for this information I/O section 
5. 

[0041] Drawing 2 is the external view of an information display 100. Although an 
information display 100 turns a principal plane to the abbreviation upper part and 
is arranged in the example of use shown by drawing 1 , this information display 



l-flQ-is-stood-and-illustrated-in- drawing-2- , 

[0042] In drawing 2 , this information display 100 is equipped with the 
abbreviation box-like housing 101, and the part held in this housing 101 is 
divided roughly into the display control unit DP which faced the operator side, 
and the control circuit section CT on that background. 

[0043] The actuation side 11 of an abbreviation rectangle is exposed to the 

principal plane MS of housing 101. This actuation side 11 is transparent or 

translucent, and can view the contents of a display of the information-display 
side 21 (refer to drawing 3 ) through the actuation side 11. Moreover, the 
pushbutton switch 102 of immobilization can also be arranged on a principal 
plane MS. 

[0044] drawing 3 shows the part which is equivalent to the display control unit 
DP among the Ill-Ill cross sections of drawing 2 - it is an abbreviation sectional 
view a part. Moreover, drawing 4 is the fluoroscopy top view seen from [ of 
drawing 3 ] IV. In drawing 3 , this display control unit DP has held the liquid 
crystal display panel 20 in the case 40 where it has an aperture 41 , and the 
principal plane of this liquid crystal display panel 20 is the information-display 
side 21. 

[0045] As shown in drawing 4 , the four corners of the liquid crystal display panel 
20 are adjoined, respectively, and four piezoelectric devices E1-E4 are arranged 



Piezoelectric devices E1-E4 are the unit functional me ans as an element of the 
bidirectional functional means 30 convertible in both directions about a dynamic 
operation and an electrical signal. These piezoelectric devices E1-E4 are being 
fixed to the base of the case 40 of drawing 3 , and transparence or near the four 
corners of the translucent control panel 10 are supported by those crownings. 
This control panel 10 is a glass plate, an acrylic board, etc., and has the 
flat-surface configuration of an abbreviation rectangle. 

[0046] Although various information can be displayed on the liquid crystal 
display panel 20 adjustable, in the example of drawing 4 , the menu of automatic 
cash accounts of a bank is displayed. The fields R1-R7 where these menus 
were displayed are also the actuation fields by the person for silver Yukitoshi. 
For example, if the person for silver Yukitoshi presses with a finger the field R1 
top where "making a deposit" was displayed by the force more than 
predetermined, while this information display 100 will detect that "making a 
deposit" was chosen by actuation mentioned later and notifying that to the host 
computer of a bank, it will be in the condition that cash can be received. 
Moreover, synchronizing with it, the display in this information-display side 21 
changes to the screen where the guidance for acceptance of cash and a new 
actuation menu were displayed. In addition, the magnitude and the location of 
these actuation fields R1-R7 can be set as arbitration. Moreover, the field R0 in 



_draw.iag^4 -shows tho field which is not the actuation fields R1-R7 among the 
information-display sides 21. 

[0047] And with the equipment of this 1st operation gestalt, the piezoelectric 
devices E1-E4 of drawing 3 are used as an element which served as the both 
sides of the detection means for detecting any of the actuation fields R1-R7 the 
person for silver Yukitoshi pressed, and the driving means for vibrating a control 

panel 10 fin ely according to that press. 

[0048] <1-2. detection principle [ of an actuated valve position ] > before 
explaining the configuration of the remainder in this equipment, the principle 
which detects any of the actuation fields R1-R7 were pressed using piezoelectric 
devices E1-E4 is explained. 

[0049] Drawing 5 is a model Fig. for explaining this principle, and drawing 5 (a) 
indicates n piezoelectric devices E1-En made to arrange along near [ that ] a 
periphery to be control-panel 10M which have the two-dimensional configuration 
of arbitration. Moreover, drawing 5 (b) is the elevation. Here, several n is three or 
more integers. 

[0050] Moreover, the rectangular coordinates system XYZ which makes the 
point of arbitration Zero O and makes XY side the inside of a field parallel to this 
plate surface of control-panel 10M is defined. And the case where control-panel 
10M are pressed downward for the location of Point P (x y) by Thrust F is 



-assumeck-this-time—- XY-GQQfdinate-value-of-Roint-R-^itJs (x y) -- the principle 
detected by the function of piezoelectric devices E1-En is as follows. In addition, 
if the actuated valve position of the XY direction of control-panel 10M is got to 
know, since it is obvious that it is about the Z coordinate of Point P on the plate 
surface whose it is control-panel 10M, and it is enough, it is not necessary to ask 
for the Z coordinate of Point P concretely. 
_[0051] First, when XY coordinate of a piezoelectric device Ek (k=1-n) is set to (xk, 
yk), these are the known values from a design. Moreover, since an electrical 
potential difference will arise to the both ends if a pressure is applied by the 
congruence directional change function, each piezoelectric devices E1-En can 
know the force fk (k=1-n) which joined those piezoelectric devices E1-En by it. If 
these force f1-fn is seen from control-panel 10M, it will become the reaction 
committed upward. 

[0052] From the balance of the force of the Z direction which took into 
consideration Thrust F and the force f1-fn which joined piezoelectric devices 
E1-En about control-panel 10M which have self-weight W at this time [to 0053] 
[Equation 1] F+W-sigma fk=0 is materialized. However, in this formula and each 
following type, a summation symbol sigma shows the sum to 1-n about Subscript 
k. 

[0054] From the balance of the moment of force of the circumference of the 



— X=axisrand-the-eircumferenee-of-a-¥-axis-[to-0055-[-next,-]]- 
[Equation 2] sigmafk-xk+F-x+W-x 0= 0 [0056] 

[Equation 3] sigmafk-yk+F-y+W-y 0= 0 is materialized. However, (xO, yO) are XY 
coordinates of the center of gravity of control-panel 10M, and this is also known. 
[0057] When several 1 and several 2 are transformed, it is [0058], respectively. 
[Equation 4] x=-(sigmafk-xk+W-xO)/F [0059] 
- [Equation 5] Although set to y=-(sigmafk-yk+W-yO)/F, it is [0060] from several 1 . 
[Equation 6] Since it is F=sigma fk-W, this is substituted for several 4 and several 
5, and it is [0061]. 
[Equation 7] 

x=-(sigmafk-xk+W-xO)/(sigmafk-W) 

[0062] 
[Equation 8] 

y=-(sigmafk-yk+W-yO)/(sigmafk-W) 

********** 

[0063] Moreover, if the center of gravity of control-panel 10M is taken at the zero 
of XYZ system of coordinates, since it will be set to x0=0 and y0=0, it is [0064]. 
[Equation 9] x=-(sigmafk-xk)/(sigmafk-W) 
[0065] 

[Equation 10] y=-(sigmafk-yk)/(sigmafk-W) 



[0066] Moreover, for control-panel 10M, several 1 is [0067] when only the 

include angle theta (not shown) leans from the horizontal plane. 

[Equation 1 1] It is set to F+W-cos theta-sigma fk=0, it responds to it, and several 

9 and several 10 are [0068]. 

[Equation 12] 

_x=r(sigmafkTXk)/.(sigmaJkr.W-COStJieta)^ 
[0069] 

[Equation 13] 

y=-(sigmafk-yk)/(sigmafk-W-COStheta) 
It becomes. 

[0070] Several 12 and several 13 (or several 7, several 8; a-nine number, 
several 10) are the general formulas which calculate XY coordinate (x y) of an 
operating point (pressing point) P from the detection value fk (k=1-n) of the force 
of the force in these piezoelectric devices E1-En. 

[0071] It is as follows when these general formulas are materialized about the 
control panel 10 of this operation gestalt. That is, in the case of this operation 
gestalt, since it is n= 4, when the rectangular side length which specifies 
arrangement of piezoelectric devices E1-E4 is made into 2a and 2b, respectively 
as shown in drawing 6 and origin of coordinates O are taken in the main (center 



— of^-avrty^Hoeation^Ws^GtangleHt-is-severaUZand several 13 to [0072]. 
[Equation 14] x=a- {(f1+f3) - (f2+f4)} /(f1+f3+f2+f4-W-COStheta) [0073] 
[Equation 15] It becomes y=b-{(f1+f2) - (f3+f4)}/(f1+f3+f2+f4-W-COStheta). 
[0074] Here, when it fixes spatially and uses an information display 100 like this 
operation gestalt, self-weight component W-costheta of a control panel 10 can 
be measured or calculated beforehand, but in using for the information display of 
--a-portable-moldJike-Other_examples mentioned later, theta changes variously 
whenever [ angle-of-inclination ]. In such a case, although self-weight 
component W-costheta becomes less fixed, also in such a case, the press 
actuated valve position by the operator can be pinpointed. The reason exists as 
follows. 

[0075] ** First, only when the sum of the amounts f1-f4 of detection of the force 
by the above-mentioned piezoelectric devices E1-E4 is beyond a predetermined 
threshold, constitute a control section so that it may suppose that it is effective. If 
the quite bigger value as such a threshold fh than the self-weight W of a control 
panel 10 is set up at this time Since a peace (f1+f3+f2+f4) part becomes quite 
larger than the part of (-W-COStheta) among the denominators of the several 14 
and several 15 right-hand side, a peace (f 1 +f3+f2+f4) part serves as the 
principal part among the denominators of the several 14 and several 15 
right-hand side substantially. For this reason, it is [0076] as several 14 and 



_jseueral_15 approximate expression. 
[Equation 16] x=a- {(f1+f3) - (f2+f4)} /(f 1 +f3+f2+f4) [0077] 

[Equation 17] y=b- {(f 1 +f2) - (f3+f4)} There are few errors also as /(f1+f3+f2+f4), 
and it is available in these several 16 and several 17. 

[0078] ** In an information display which operates a screen with a finger, so fine 
a precision is not needed for pinpointing of a press actuated valve position in 
many cases. That is, if it specifies any of the actuation fields R1-R7 are operated, 
or whether these neither is operated, since the example of drawing 4 is sufficient, 
even if some error appears in detection of an actuation press location by the 
self-weight component or other factors, it is fully equal to practical use. 
Preferably, the actuation fields R1-R7 are not arranged densely, but separate 
and arrange a certain amount of spacing mutually. Thereby, incorrect detection 
near the border line of an actuation field can be prevented. 
[0079] For the above reasons, the information display of a portable mold can 
also apply the above-mentioned operation principle. In addition, even if it is not a 
portable mold, in setting up the bigger value as a threshold fh of thrust than the 
self-weight W of a control panel 10, it is satisfactory for using several 9, several 
10 or several 16, and several 17 as an approximate expression. 
[0080] <1-3. The configuration and actuation of the control circuit section CT 
( drawing 7 ) of an information display 100 are explained being based on the 



-eonfi^ation^the-60ntF0l-^uit-section-CX,-^of_operation, next the above 
principle. In addition, although the example at the time of constituting the control 
circuit section CT from a hard circuit here is shown, software may realize using a 
microcomputer. In that case, each following circuit part is functionally realized by 
MPU and memory of a microcomputer. 

[0081] <1-4. In thrust detection > drawing 7 by piezoelectric devices E1-E4, each 
terminal-voltage ek.(k=l=4.) otthe piezoelectric devices E1-E4 combined with the 
control panel 10 is given to operation part 51 in juxtaposition. 
[0082] Drawing 8 shows the internal configuration of this operation part 51. The 
numerical relation of the force and terminal voltage which join piezoelectric 
devices E1-E4 is beforehand set as signal transformation section 51a in 
operation part 51. Each terminal voltage ek of piezoelectric devices E1-E4 is 
changed into the signal Sfk expressing the force fk (k=1-4) in which it has joined 
piezoelectric devices E1-E4 by this signal transformation section 51a, and these 
signals Sfk are given in juxtaposition to location operation part 51b and 
operating-physical-force detecting-element 51c. 

[0083] The distance constants a and b (refer to drawing 6 ) which constant 
storage section 51c was made to memorize beforehand are also given to 
location operation part 51b again, and location operation part 51b computes the 
position coordinate (x y) of several 16 and several 17 operating point mentioned 



already in addition , when using several 14 and several 15 instead of several 15 
and several 16, constant storage section 51c is made to also memorize the 
value about a self-weight component (W-costheta), and it is also used. 
[0084] On the other hand, in 51d of operating-physical-force detecting elements, 
total sigmafk of Force fk (k=1-4) is calculated. When also taking into 
consideration the self-weight of a control panel 10, further, the value of 
(W-costheta) from constant storage section 51c is also taken into consideration, 
and an operating physical force F is searched for from several 11. In addition, if 
the value of the operating physical force F searched for by 51 d of this 
operating-physical-force operation part is made to use it as a value of the 
denominator of the operation (for example, several 16, 17) in location operation 
part 51b, it can be managed even if it does not calculate sum sigmafk on the 
both sides of location operation part and operating-physical-force operation part. 
[0085] From operation part 51 , the operating-physical-force signal SF which 
shows the actuation position signal SP which shows an actuated valve position 
P (x y), and an operating physical force F is outputted these results. The 
actuation position signal SP has two components of (x, y). 
[0086] <1-5. It returns to judgment > drawing 7 of an actuated valve position 
(actuation field), and the actuation position signal SP acquired by operation part 
51 is given to the field judging section 52. The information (xi-, xi+, yi-, yi+:i=1-7) 



— e^e^^g- oa ^ h - fQ p- mnRt - vertiGes - CQOrdinate - (refer— to- d rawing 9 ) of the 
actuation fields R1-R7 of drawing 4 is inputted into this field judging section 52 
from the field partition storage section 53. The information on these 
top-most-vertices coordinates is loaded from the information processing section 
60 ( drawing 7 ) mentioned later according to the contents of a display in the time. 
[0087] The field judging section 52 judges in any an operating point P shall be 

^bout-the-coordinate -value„(x y) of_an operating point P as compared with each 

top-most-vertices coordinate of the actuation fields R1-R7 obtained as 

mentioned above between these actuation fields R1-R7 and a field R0 in 

comparison test section 52a ( drawing 10 ). For example, in the part concerning 

a field R2 among comparison test section 52a, it is [0088]. 

[Equation 18] x2- <= x <= x2+ and - If the comparison operation of whether it is 

y 2-<= y <= y2+ is carried out and this several 18 is materialized, it will be judged 

with the current operating point P being in the actuation field R2. 

[0089] Moreover, it is judged whether the coordinate value (x y) of an operating 

point P is in fields R0 other than actuation field [ in a liquid crystal display 

screen ] R1 - R7 (non-operating field). 

[0090] Therefore, from comparison test section 52a of drawing 10 , the actuation 
field R1 expressing whether either the actuation fields R1-R7 or the 
non-operating field R0 is directed - R6 partition signal SR are outputted. In 



— addttien-wWle^he-operator-is-touGhing-neither_of_the actuation side 11, the 
actuation position signal SP is made into non-activity level, and let the field 
judging signal SR be non-activity level according to it. In order to distinguish two 
or more fields R1-R0 and non-activity level, the field judging signal SR is made 
into a multiple-value signal with two or more bits. 

[0091] <1-6. In judgment > one side of an operating physical force, and drawing 
-. .7 , the -operating-physical-force signal SF which shows an operating physical 
force F is given to the operating-physical-force judging section 54. Two or more 
thresholds Fh1-Fh4 which specify the operating-physical-force partitions F0-F4 
of drawing 11 are inputted into this operating-physical-force judging section 54 
from the operating-physical-force partition storage section 55. The information 
on these thresholds Fh1-Fh4 is also loaded from the information processing 
section 60 mentioned later according to the contents of a display in the time. 
Moreover, although four operating-physical-force partitions F0-F4 are prescribed 
by the example here, the number of partitions of the force can also be changed 
according to the contents of a display in the time. 

[0092] Furthermore, the field judging signal SR from the field judging section 52 
is inputted into the field partition storage section 55. And according to any they 
are, modification of the value of thresholds Fh1-Fh4 of the field ("it is Field R 
during actuation") where the actuated valve position P in the time belongs is 



attai ned . [ the-followingH-^^^ follQW ^ fQr - exam P |e '- the - value - of thresholds 
Fh1-Fh4 can be made small about the actuation fields R1-R6, and the value of 
thresholds Fh1-Fh4 can be enlarged about the actuation field R7. Although 
these correspondence relation is beforehand memorized in the table format in 
the information processing section 60 of drawing 7 , about the concrete 
modification approach of these thresholds, it mentions later. 
-[0093]-However,-in-any_case ) -press, by the operating physical force F with the 
minimum threshold Fh1 smaller than it of the thresholds Fh1-Fh4 is a threshold 
for not regarding it as selection actuation of a menu, and is for tracing and 
making actuation possible. That is, since an operating physical force is hardly 
added while tracing and only moving the finger on the actuation side 11, 
respectively in actuation, it can trace by discriminating from an operating 
physical force with the minimum threshold Fh1, and inner malfunction can be 
prevented. Since the minimum threshold Fh1 has such semantics, about this 
minimum threshold Fh1, what is considered as constant value irrespective of an 
actuation field or the contents of a display is desirable. 

[0094] When calling four operating-physical-force partitions F1-F4 of the range 
of the one or more minimum thresholds Fh an "effective operating-physical-force 
partition", the operating-physical-force judging section 54 In comparison test 
section 54a in it ( drawing 12 ), it judges in any of the effective 



^perating^hysieaMef^ force F in the 

time is by comparing, respectively in the operating-physical-force thresholds 
Fh1-Fh4 about the operating physical force F in the time of being directed by the 
operating-physical-force signal SF. For example, [0095] 

[Equation 19] If it is Fh1 <= F < Fh2, it will judge with press in the effective 
operating-physical-force partition F1, and it is [0096]. 
--[Equation-20]_lf_it_is_Eh4_<=. .F, it will judge with press in the effective 
operating-physical-force partition F4. 

[0097] Moreover, it will be [0098], if it puts in another way when there is no 
operating physical force F in all of the operating-physical-force partitions F1-F4. 
[Equation 21] When it is F<Fh1, it judges with press ("there is no substantial 
press actuation") in the operating-physical-force partition FO. 
[0099] And about the effective operating-physical-force partitions F1-F4, a signal 
which is activated when the operating physical force F in the time belongs to 
those partitions is generated. When one signal of the effective 
operating-physical-force partitions F1-F4 is also non-activity, an operating 
physical force F means that it is smaller than the minimum threshold Fh1 . 
[0100] Each signal from judgment section 54a of these effective 
operating-physical-force partitions F1-F4 is given to OR-circuit 54b, and the 
actuation valid signal FC as those OR signals is generated. Therefore, the 



operating-physieaMorees^iR^ha^ judging 
thresholds Fh, and when judged with the operator doing press actuation of the 
actuation side 11 substantially by it, this actuation valid signal FC will be 
activated. Conversely, if it says, when the operator is not pressing the actuation 
side 1 1 at all, or when still final selection actuation is omitted although the 
actuation side 11 is touched, this actuation valid signal FC will still be 
-non-activity-level (when. it-traces and is under actuation etc.). 
[0101] Moreover, the signal from each judgment section of the effective 
operating-physical-force partitions F1-F4 is outputted to the drive mode selection 
section 72 of drawing 7 as an operating-physical-force judging signal FB. This is 
used as information for making the drive mode of the actuation side 11 by 
piezoelectric devices E1-E4 choose by in which partition an operating physical 
force F is. 

[0102] By the way, as shown in drawing 7 , the field judging signal SR from the 
field judging section 52 is inputted into the operating-physical-force partition 
storage section 55. This is because modification of the value of thresholds 
Fh1-Fh4 is enabled according to Field R during actuation as mentioned already. 
According to the screen currently displayed at the time, from the information 
processing section 60, two or more groups of thresholds Fh1-Fh4 are inputted 
into the operating-physical-force partition storage 55, are memorized, and, 



—speeifica«yr^Q©seH^eH^ to the field 

partition signal R. For this reason, in changing the threshold of an operating 
physical force F into every field R (or actuated valve position in that time) during 
actuation in this way, after the field judging signal SR is generated from the field 
judging section 52, it is made to perform an operating-physical-force judging in 
the operating-physical-force judging section 54. This can be attained by only 

very-small time amount's-delaying . the timing of comparison test section 54a of 

drawing 12 of operation from the operating time of the field judging section 52, or 
inserting a delay circuit before this comparison test section 54a. 
[0103] <1-7. In gate > drawing 7 of the field judging signal R, the field judging 
signal SR outputted from the field judging section 52 is outputted to the 
information processing section 60, a gate circuit 56, and AND circuit 57. 
Moreover, the actuation valid signal FC is also inputted into this AND circuit 57. 
[0104] AND circuit 57 searches for the AND of the field judging signal SR and 
the actuation valid signal FC, and gives it to a gate circuit 56 by making the value 
of the AND into the gate control signal G. In a gate circuit 56, when the gate 
control signal G is activity (i.e., only when one part of the actuation sides 11 is 
operated by the bigger force than the minimum threshold Fh1), the field judging 
signal SR is passed. 

[0105] The field judging signal SR which passed through this gate circuit 56 is 



Hnte-foe-1st preeessing^eGti^ 
60. This 1st processing section 61 tells that to an external instrument (for 
example, host computer) if needed while generating the control signal to the 
information processing and each part of equipment according to the menu item 
in which the operator did selection actuation with this field judging signal SR. For 
example, when the "drawer" equivalent to the field R2 of drawing 3 is chosen, it 
-switches-to the alter-operation screen of the drawer amount of money by driving 
the liquid crystal display panel 20 through a display driver 71 . 
[0106] The field judging signal SR which bypassed the gate circuit 56 and was 
inputted into the information processing section 60 on the other hand is inputted 
into the 2nd processing section 62 in the information processing section 60. In 
this 2nd processing section 62, even if substantial press actuation by the with a 
minimum thresholds [ by the operator / Fh ] of one or more force is not performed 
yet, one field of the actuation sides 1 1 is contacted by a certain amount of [ an 
operator's finger ] force, and, sometimes, predetermined processing is 
performed. For example, the foreground color of the field where the finger is 
touching at the time can be changed, and things can show [ "as actuation in 
which field it will be regarded if a depression is carried out in the location" and ] 
an operator. Moreover, the voice guidance "it is a "drawer" there" may be made 
to perform. 



^ 0W ]^4-8^4ve-mode-seleGtioi^ mode 
selection section 72 of drawing 7 which inputted the field judging signal SR and 
the operating-physical-force judging signal FB chooses a field and the drive 
mode according to the partition of an operating physical force F during actuation. 
This drive mode specifies in what kind of mode the actuation side 1 1 is vibrated. 
[0108] As shown in drawing 13 , to any of the operating-physical-force partitions 

F^&4-the-partition_which_makes_LUhe.1_st. index to any of fields R1-R0 for the 

field judging signal SR to specifically belong, and the operating-physical-force 
judging signal FB is expressing belongs as the 2nd index It is beforehand stored 
in table 72a which drive mode should be chosen to the combination of them 1st 
and the 2nd index. The notations S11 and S1 2 in drawing 13 and - are the 
codes for choosing and specifying either of various kinds of drive modes like 
drawing 14 . 

[0109] Drawing 14 shows typically the various drive modes memorized by the 
drive mode storage section 73. For example, drawing 14 (a) shows the mode in 
which continuous vibration is performed by small-size width of face, and drawing 
14 (b) is the oscillation mode of the large amplitude. Drawing 14 (a) and (b) show 
the oscillation mode from which a frequency differs, and, as for drawing 14 (d) 
and (e), drawing 14 (c) shows 1 time or the example performed twice for 
vibration of single time amount, respectively. Furthermore, drawing 14 (f) is the 



-TjscHlatioiTiiKide-wMe^ 
the example in the modes other than this is explained later. 
[0110] Such drive modes have become identifiable in predetermined parameter 
code, and oscillation frequency VF, an amplitude VD, the oscillating persistence 
time VT, etc. are those parameters in the example of drawing 14 (d). 
[01 1 1] It can return to drawing 13 and a variation can be given to the drive of the 

actuation-side 1-1-by-changing-the-Contents of storage of table 72a. For example, 

what is necessary is just to decide the code of the range of S1 1-S64 to specify 
the oscillation mode of drawing 14 (a) to give a vibration weak about the 
actuation fields R1-R6. Moreover, what is necessary is to specify the oscillation 
mode of drawing 14 (a) in the operating-physical-force partitions F1 and F2 of 
drawing 13 and just to specify the oscillation mode of drawing 14 (b) in the 
operating-physical-force partitions F3 and F4, respectively to enlarge the 
strength of vibration so that an operating physical force F is large. A weak 
vibration may be given although it is desirable to specify "he has no drive" as for 
the codes S01-S04 about the non-operating field R0. 

[0112] Thus, if one drive mode is chosen by the field judging signal SR and the 
operating-physical-force judging signal FB, the parameter value which specifies 
the drive mode will be read from the drive mode storage section 73 of drawing 
14 , and will be given to the piezoelectric-device mechanical component 75 of 



-drawing^^^ is 9' ven to 

piezoelectric devices E1-E4 according to it and piezoelectric devices E1-E4 
vibrate or deform [ very small ], the vibration or very small displacement spreads 
to the actuation side 1 1 . This produces operation of telling an operator about the 
actuation having been received vibration or by making it sliding very small in the 
actuation side 1 1 tactile, when an operator pushes either of the actuation fields 

R1-R7_by_tbe_force_mQre than predetermined. 

[0113] By the way, there is no train which specifies drive mode about the case 
where an operating physical force F is the one or less minimum threshold Fh in 
table 72a of drawing 13 . This does not make the actuation side 1 1 drive in such 
a case, but originates in so it not being necessary to choose drive mode. 
[0114] When the operating-physical-force judging signal FB is activity, the 
parameter signal V in the drive mode specified in the correspondence part of 
table 72a is outputted to the piezoelectric-device mechanical component 75 of 
drawing 7 by such configuration, but when the operating-physical-force judging 
signal FB is non-activity, the information on any drive mode is not outputted to 
the piezoelectric-device mechanical component 75, either. For this reason, only 
when the with a minimum thresholds [ Fh ] of one or more operating physical 
force F joins the actuation side 1 1 , the actuation side 1 1 comes to vibrate or very 
small displace. 



[0115] In addition, when not changing in the magnitude of an operating physical 
force F about the non-operating field R0 but having set up, saying "he has no 
vibration", if it is the non-operating field R0 even if the with a minimum thresholds 
[ Fh ] of one or more operating physical force F joins the actuation side 11, 
vibration etc. will not take place. 

[0116] Moreover, in the example of drawing 13 and drawing 14 , the selection 
rule from it are prepared in the table format, and various kinds of oscillation 
modes may also hold these selection rule as a function which made the 
actuation field judging signal SR and the operating-physical-force judging signal 
FB two input variables. 

[01 17] By the way, in these drive mode selection actuation, only when the with a 
minimum thresholds [ Fh ] of one or more operating physical force F joins the 
actuation side 11, in order to make piezoelectric devices E1-E4 drive, other 
configurations can also be taken. That is, it is made to input into gate circuit 72b 
which added and established the AND signal G which is the output of AND 
circuit 57 in the drive mode selection section 72 of drawing 13 as a gate control 
signal, as the broken line 74 showed to drawing 7 and drawing 13 . This gate 
circuit 72b controls transfer in the drive mode storage section 73 of the selection 
output from table 72a, or transfer of the parameter signal V in the drive mode to 
the drive mode storage section 73. That is, if an operating physical force F is 



smaller than the minimum threshold Fh1, since the AND signal G is surely 
non-activity, it can forbid transfer in drive mode using this. Table 72a is specified 
only about the field judging signal SR, and such deformation is effective 
especially when constituted as equipment to which drive mode is not changed 
depending on the magnitude of an operating physical force F. 
[0118] That is, in such a case, it is a problem whether it is larger than the 
minimum threshold Fh1, and to which operating-physical-force sections F1-F4 it 
belongs in beyond it does not need to judge an operating physical force F. For 
this reason, it is not necessary to generate the operating-physical-force judging 
signal FB, and transfer of the operating-physical-force judging signal FB from 
this operating-physical-force judging section 54 to the drive mode selection 
section 72 can also be omitted in the operating-physical-force judging section 54 
of drawing 7 . For this reason, only when larger than the minimum threshold Fh1, 
in order for an operating physical force F to make generating of vibration of the 
actuation side 1 1 permit in such a case, additional gate circuit 72b is used and 
the utility using the AND signal G which is the output of AND circuit 57 becomes 
high. 

[0119] Furthermore, it is more desirable to rewrite table 72a of drawing 13 for 
every screen displayed on the liquid crystal display panel 20. That is, when the 
contents currently displayed on the liquid crystal display panel 20 change, 



various kinds of drive modes of the actuation side 1 1 can be colorfully used by 
changing the drive mode to choose for every actuation field in the new contents 
of a display for every operating-physical-force section to which an operating 
physical force F belongs again, for example, -- although an actuation field turns 
into a field which imitated the ten key when the menu item of a "drawer" is 
chosen and pulled out and it changes into the input screen of the amount of 
money -- them - if - a depression is carried out -- ** - alike -- single shot like 
drawing 14 (f) for example, -- you may make it give a variation rate In such single 
shot displacement, the so-called feeling of a click can be given to an operator. 
[0120] Thus, whenever a screen switches, in order to rewrite the contents of 
table 72a, table rewriting information is inputted into the drive mode selection 
section 72 from the information processing section 60. That is, synchronizing 
with the screen currently displayed on the liquid crystal display panel 20 
changing, the information processing section 60 of drawing 7 will load the new 
contents of drive mode select table 72b to the threshold group which specifies a 
new operating-physical-force partition for the coordinate value which specifies a 
new actuation field to ** actuation field partition storage section 53 to 
operating-physical-force partition storage section 55, and ** drive mode 
selection section 72, respectively. 

[0121] <1-9. In drive control > drawing 7 , the parameter signal V in the drive 



mode outputted from the drive m ode selection section 72 is given to the 
piezoelectric-device mechanical component 75. The piezoelectric-device 
mechanical component 75 has the RF oscillator circuit 76, and sends out the RF 
in the mode specified by the parameter signal V to piezoelectric devices E1-E4. 
By this, piezoelectric devices E1-E4 are vibrated or very small displaced to the 
amplitude and timing which were specified. 

[0122] This dynamic reaction is spread to the control panel 10 of drawing 3 , and 
the actuation side 1 1 carries out vibration or very small displacement by it. And it 
recognizes that this vibration has been perceived by the operator in contact with 
the actuation side 1 1 , and the actuation input of self was normally received. 
[0123] By the way, in drawing 7 , piezoelectric devices E1-E4 are connected to 
the both sides of operation part 51 and the piezoelectric-device mechanical 
component 75 with predetermined wiring. Therefore, if a RF is outputted from 
the piezoelectric-device mechanical component 75, the RF will be transmitted 
also to operation part 51. In order to separate the electrical potential difference 
generated according to the operating physical force to piezoelectric devices 
E1-E4, and this RF, a low-pass filter can be prepared into signal transformation 
section 51a of drawing 8 . If it is made such, the RF of vibration can be cut with 
this low-pass filter, can take out only the dc component by the operating physical 
force, and can use it for the operation of an actuated valve position P and an 



operating physical f orce F. Moreover , interferenc e of such a signal can also be 
prevented by making the minimum threshold Fh1 about an operating physical 
force F larger than the amplitude of the driving signal of piezoelectric devices 
E1-E4. 

[0124] In being the information display from which an operator's actuation input 
is answered and a screen changes, it stops vibration, after only predetermined 
time amount vibrates a control panel 10. This can be attained using the signal 
transduction path from the information processing section 60 to the drive mode 
selection section 74 of drawing 7 by making the parameter signal V in drive 
mode into non-activity level compulsorily. Moreover, operation part 51 and the 
piezoelectric-device mechanical component 75 may be unified, and 
incorporation of the signal from piezoelectric devices E1-E4 and sending out of 
the high frequency to piezoelectric devices E1-E4 may be switched in time using 
a switching circuit. Furthermore, the oscillation mode of a short time as shown in 
drawing 14 (d) and (e) may be chosen. 

[0125] Drawing 14 (a) As long as the operator is applying the larger operating 
physical force F than the minimum threshold Fh1 in the case of the oscillation 
mode like - (c), vibration continues. If an operator weakens an operating physical 
force F or lifts a finger from the actuation side 11, it will be detected by the 
operating-physical-force judging section 54, and the operating-physical-force 



judgin g signal FB to the drive mode selection section 72 will become non-activity. 
Consequently, the parameter signal V in drive mode is set to non-activity level, 
and vibration of the actuation side 1 1 stops. 

[0126] <1-10. main advantage > of an information display 100 - as mentioned 
above, since it is used also in order to detect the field chosen by the operator in 
the piezoelectric devices E1-E4 for giving an operator tactile feeling by actuation, 
it is not necessary to prepare many components separately per these with the 
information display 100 of this operation gestalt 

[0127] Therefore, an effective feeling of actuation can be given, specifying which 

actuation field was operated, without increasing the components mark of the 

actuation side 11 and information-display side 21 neighborhood. 

[0128] Since this feeling of actuation uses a tactile sense, when the surrounding 

noise is loud, or even when dark in a perimeter, it can obtain a clear feeling of 

actuation. Moreover, consciousness is possible not only to a hearing-impaired 

person but people with visual disturbance, such as dysopsia. 

[0129] Furthermore, in order not to consider that press by the operating physical 

force F smaller than the minimum threshold Fh1 is effective actuation, it is traced 

and can be operated. 

[0130] Furthermore, since modification of the drive mode given to the actuation 
side 11 by the difference in an operating physical force or an actuation field is 



attained , a varie gated fe elin g of actuation can be given to an operator. 
[0131] Moreover, since the minimum threshold Fh1 of an operating physical 
force F can be changed, about the actuation field (for example, actuation fields, 
such as an official-in-charge call and an emergency report) I want you to choose 
carefully, derangement by the false drop can be prevented by setting up the 
minimum threshold Fh1 more greatly rather than other actuation fields. 
[0132] <2. 2nd operation gestalt > drawing 15 shows the part equivalent to the 
display control unit DP of the information display which is the 2nd operation 
gestalt of this invention - it is an abbreviation sectional view a part, and it is used, 
permuting by the structure of drawing 3 . The informational example of a use 
mode and informational appearance of this 2nd operation gestalt are the same 
as that of drawing 1 and drawing 2 . 

[0133] In drawing 15 , the display control unit DP of this 2nd operation gestalt 
pinpoints the actuated valve position by the operator by touch panel 10T. These 
touch panel 10T are the thing of for example, a resistance film type, and have 
the transparent electrode arranged in the shape of [ of a M-line N train ] a direct 
matrix in XY side on a transparence substrate. Each of those intersections serve 
as the switch section, and the actuation position signal of the XY direction is 
outputted by making each eel of a matrix into a unit. 

[0134] These touch panel 10T are not only the thing of a resistance film type but 



(l^PhQtoelectrjcal-type touch_panel which is made to intercept or decrease with 
a finger etc. that data light carries out incidence to a photo detector from a light 
emitting device, and detects that actuated valve position, (2) The ultrasonic-type 
touch panel which is made to intercept or decrease with a finger etc. that the 
supersonic wave which came out of the ultrasonic oscillation component goes 
into a **** component, and detects the actuated valve position, and (3) You may 
be the electrostatic-capacity-type touch panel which detects the location where 
the finger etc. touched by change of electrostatic capacity. 
[0135] The touch panel support plate 42 may be a thing for reinforcement of 
touch panel 10T, and when making the part corresponding to touch panel 10T 
into a ********** frame configuration like the example of illustration, it may be an 
opaque member. When making it plate-like, without making it a frame 
configuration, forming by transparence or the translucent member is desirable. 
Moreover, when it has the reinforcement of extent which touch panel 10T self 
pushes in and does not deform by actuation, either, it is not necessary to form 
this touch panel support plate 42. 

[0136] Although the configuration of the remainder of the display control unit DP 
of drawing 15 is the same as that of the thing of drawing 3 , in the display control 
unit DP of this drawing 15 , touch panel 10T perform detection of an actuated 
valve position, and piezoelectric devices E1-E4 are used for the purpose of 



detection of the o perating physical force to. the actuation side 11, and the 
dynamic drive to the actuation side 11. 

[0137] Drawing 16 can also realize those functions in software, although it is the 
block diagram of the control circuit section CT in the case of using the display 
control unit DP of drawing 15 and is indicated as a hard circuit like drawing 7 . 
Many elements of the control circuit section CT of this drawing 16 have the same 
configuration and same function as a case of drawing 7 , and below, they explain 
a different part from drawing 7 , comparing drawing 16 with drawing 7 . 
[0138] In drawing 16 , the actuated valve position of touch panel 10T is 
pinpointed by actuated-valve-position specification section 51 T. However, since 
touch panel 10T are the matrix array of a M line N train, the actuation position 
signal SP which shows this actuated valve position serves as a value which 
made the unit size of each eel of touch panel 10T. 

[0139] Although judged by the field judging section 52, the configuration and 
actuation of this field judging section 52 of whether this actuation position signal 
SP is equivalent to any of the actuation fields R1-R7 are fundamentally [ as the 
thing of drawing 7 ] the same. 

[0140] On the other hand, although each terminal voltage ek (k=1-4) of 
piezoelectric devices E1-E4 is given to operation part 51 F in juxtaposition, these 
operation part 51 F are equivalent to what omitted location operation part 51b 



from the confi g uration of drawing 8 . Na mely, what is necessary is for from the 
output voltage of piezoelectric devices E1-E4 just to calculate the total operating 
physical force F, since pinpointing of the actuated valve position in this 2nd 
operation gestalt performs using touch panel 10T. 

[0141] The operating-physical-force signal SF which is the output of operation 
part 51 F is outputted to the operating-physical-force judging section 54, and it is 
judged to any of which operating-physical-force partitions F0-F4 ( drawing 11 ) 
the operating physical force F belongs. 

[0142] Future configurations and actuation are the same as that of the 1st 
operation gestalt. With this 2nd operation gestalt, there is an advantage that 
there are especially few errors in detection of an actuated valve position besides 
the advantage in the equipment of the 1st operation gestalt. That is, when it 
pinpoints an actuated valve position with the terminal voltage ek (k=1-4) of 
piezoelectric devices E1-E4, as mentioned already, it has the influence of the 
self-weight of a control panel 10 etc. Although this error hardly becomes a 
problem when comparatively large each of the actuation fields R1-R7 is taken, 
more exact actuated-valve-position detection is called for to make each area of 
an actuation field small especially. In such a case, it is desirable to use touch 
panel 10T like the 2nd operation gestalt. 

[0143] Moreover, if touch panel 10T are used, since the location operation from 



terminal volta g e ek (k=1-4) will become unnecessary, there is also an advantage 
that an actuation field can be pinpointed at high speed. 

[0144] <3. 3rd operation gestalt > drawing 17 is the appearance perspective 
view of the information display 200 concerning the 3rd operation gestalt of this 
invention, and drawing 18 is that front view. This information display 200 serves 
as a game machine of the liquid crystal display mold as one example of the 
information display of a portable mold. The actuation side 11 has exposed this 
information display 200 to the principal plane MS of the housing 201 of a cube 
type. This actuation side is equivalent to the control panel 10 of drawing 3 , or 
the front face of touch panel 10T of drawing 15 . A back display control unit and 
the back control circuit section consist of this actuation side 11 like the display 
control unit DP of the 1st operation gestalt or the 2nd operation gestalt. 
[0145] The actuation fields R1-R4 displayed by the liquid crystal display panel 
penetrate in the actuation side 1 1 of drawing 17 . and it is visible to it. These 
actuation fields R1-R4 are typically displayed along with the both-sides section. 
To drawing 17 , an operator grasps the both sides of housing 201 with both 
hands, as a broken line shows, and he presses and operates these actuation 
fields R1-R4 with the thumb. If it is bigger thrust than a predetermined threshold 
while the location of this press actuation is detected, while that actuation input 
will be received and the display object 210 ( drawing 18 ) in a screen will change, 



.the_actuationj5id.e_1_1_vibxate.s_o/ displaces [ very small ] in the predetermined 
mode. Actuation of this hit is the same as that of the 1st and 2nd operation 
gestalt. 

[0146] On the other hand, in this information display 200, the fixed manual 
operation button 203 is formed in the side face of housing 201. Moreover, as 
shown in drawing 19 as rear view, the cell case covering 224 is avoided also at 
the rear face 220 of housing 201 , and the fixed manual operation button 221 ,222 
and the cross-joint manual operation button 223 are arranged. These fixed 
carbon buttons 203,221-223 can be assigned to migration, actuation, etc. of 
initiation/termination of a game, the change of the contents of a display of a 
screen, and the object in a screen. Typically, these fixed carbon buttons 
203,221-223 are operated with fingers other than the thumb among the fingers 
which grasped housing 201. 

[0147] With this conventional kind of equipment, while the liquid crystal display 
screen had the function of only a display, since the fixed carbon button was 
arranged at the principal plane MS, the area of a liquid crystal display side was 
narrow. However, in the information display 200 of this operation gestalt, since 
the actuation input is possible also in respect of [ 1 1 ] the actuation on a liquid 
crystal display screen, much area of a principal plane MS can be used as a 
display actuation side by moving a fixed carbon button to fields other than the 



principal plane of housin g 201_. . 

[0148] Furthermore, although only the fixed carbon button was prepared with 
conventional equipment, since the contents of a display and the location of the 
actuation fields R1-R4 are adjustable in the equipment of this operation gestalt, 
a variegated actuation input is attained according to various situations. 
[0149] In addition, as shown in drawing 17 , there is an electric power switch 202 
in the head-lining side of housing 201 , and such an electric power switch 202 
and the voice volume adjustment dial are arranged also with conventional 
equipment in fields other than a principal plane MS. However, an electric power 
switch differs in a property from a voice volume adjustment dial in that the fixed 
carbon buttons 203,221-223 in the equipment of this operation gestalt are the 
actuation switches for receiving the actuation according to the contents of a 
display of an information-display side. If it says in the example of a game 
machine, these fixed carbon buttons 203,221-223 will be carbon buttons 
relevant to the contents of a game. 

[0150] When this invention is applied to the information-display terminal (the 
so-called mobile computing devices) of such a game machine or a pocket mold, 
it not only gives a feeling of actuation by vibration of the actuation side 1 1 , but it 
can raise presence, such as a game. That is, vibration can also be given to the 
actuation side 1 1 according to a motion of the display object on a screen (for 



example, KYAYARAKUTA), and the actuation side 11 can also be vibrated 

i 

synchronizing with voice. 

[0151] Moreover, it will also be possible to give vibration like a thing which is 
different in the phase of the RF given to piezoelectric devices E1-E4, then the 
progressive wave which progresses towards the other end from the end of the 
actuation side 1 1 , and interest, such as a game, will increase further by it. 
[0152] <4. Other operation gestalt > drawing 20 is drawings showing other 
examples available as an information display of this invention, and shows a part 
of actuation side 11 which lapped the information-display side 21 and on it. The 
volume-control tongue part of audio equipment is displayed on a liquid crystal 
display panel, and it consists of this example so that it may be made to operate it 
with an operator's finger. If a finger 303 is moved in the direction of "H" or "L" 
along volume adjustment Rhine 302, displaying the slide mold volume tongue 
301 for every compass, placing a finger 303 on it, and specifically applying thrust, 
actual sound volume will change the display of this volume tongue 301 moving 
along with it. It tells an operator that it is under actuation when the actuation side 
1 1 vibrates with it. 

[0153] Moreover, the amplitude changes with the locations of the volume tongue 
301 currently operated at the time. For example, when the volume tongue 301 is 
within Section YL, it is within Section YM by small-size width of face and it is 



_w.ithinJS.actionjyH with the inside amplitude, the actuation side 1 1 is vibrated with 
the large amplitude. By this, an operator can get tactile feeling according to the 
present sound volume. Moreover, according to the Y coordinate of the volume 
tongue 301, the amplitude can be increased continuously. 
[0154] Drawing 22 shows the example of a concrete configuration for realizing 
such a function. This drawing 22 shows parts for some variant part of drawing 7 
of the 1st operation gestalt, or drawing 16 of the 2nd operation gestalt, and the 
information yD which shows to any of Sections YL, YM, and YH Y coordinate on 
display belongs about the volume tongue 301 under actuation in that time is 
transmitted to the drive mode selection section 72 from the information 
processing section 60. Relation as which table 72a in this drive mode selection 
section 72 chooses drive mode according to this Y coordinate discernment value 
yD is memorized in the table format, and if the Y coordinate discernment value 
yD is large and the oscillation mode of the large amplitude is small, the 
oscillation mode of small-size width of face will be chosen from the drive mode 
storage section 73. Each oscillation mode of the large amplitude, the inside 
amplitude, and small-size width of face is memorized by the drive mode storage 
section 73. 

[0155] Moreover, when the amplitude wants to change continuously, it gives the 
drive mode selection section 72 about the volume tongue 301 by making the 



value of Y c oordinate on dis play itself into the Y coordinate identification 
information yD, and you may make it decide an amplitude using the increasing 
function of this Y coordinate identification information yD. 
[0156] In any case, tongue actuation of being full of presence is realizable. 
[01 57] Drawing 21 is drawing showing the example of use similar to drawing 20 . 
The finger 303 has come to be able to carry out press actuation of push button 
display 304L by the side of the amount of bass, and push button display 304H by 
the side of the amount of loud sounds in the example of this drawing 21 . For 
example, if press actuation of push button display 304H by the side of the 
amount of loud sounds is carried out, while the slide display 305 will move along 
volume adjustment Rhine 302 and sound volume will become large, the 
amplitude of the actuation side 11 also increases. In this case, the information 
which shows to any of Sections YL, YM, and YH the Y coordinate of the slide 
display 301 per volume tongue 303 under actuation in that time itself or its Y 
coordinate belongs as information yD on drawing 22 is used. 
[0158] Other configurations and actuation are the same as that of the equipment 
of the 1st operation gestalt or the 2nd operation gestalt. 

[0159] <5. Modification ><5-1. bidirectional functional means > — as a 
bidirectional functional means to use by this invention, or the unit functional 
means as that component - ** piezoelectric device and ** - electromagnetism - 



various thin gs, such as combination of a solenoid a nd a plunger and 
combination of ** electromagnet and a permanent magnet, are usable. In what 
uses an electromagnetic operation like ** or ** among these, the thrust to an 
actuation side produces change of magnetic-flux distribution, and carries out 
induction of the electrical potential difference between the terminals of a coil. 
And the magnitude of thrust can be judged by amplifying the electrical potential 
difference, namely, these a displacement sensor and electromagnetism - it 
uses having the function of both sides with a driving means. 
[0160] When using a piezoelectric device, a piezo-electric film besides the 
piezoelectric device of a ceramic system etc. may be used. Drawing 23 is the 
partial diagrammatic view showing the example using the piezo-electric film 310. 
In this example, the piezo-electric film 310 is arranged under a control panel 10 
or near the four corners of touch panel 10T, and these piezo-electric films 310 
are supported with the elastic bodies 311, such as a spring and rubber. The 
display of a screen is performed by the liquid crystal display panel (not shown) 
arranged a control panel 10 or under touch panel 10T like each operation gestalt 
mentioned already. If an operator presses a control panel 10 or the part of a 
request of touch panel 10T, an electrical potential difference both arises on each 
front reverse side of the piezo-electric film 310, and thrust and a press location 
can be detected by [ whose elastic body 311 contracts according to the thrust 



and a press location ] detecting it. 

[0161] <5-2. Extended > drawing 24 to an actuation input unit is the sectional 
view showing the switch as an example of the actuation input unit which realized 
radical Motohara ** of this invention most simply. This switch has arranged the 
piezoelectric device ES at the pars basilaris ossis occipitalis of a case 321, and 
arranges the inprinting plate 322, transparence, or the translucent actuation 
plate 323 on it. The top face of the actuation plate 323 turns into the actuation 
side 324. 

[0162] Wiring 327 is extended from the piezoelectric device ES, and this wiring 
327 is connected to the press detecting element 325 and the mechanical 
component 326. By detecting the terminal voltage of a piezoelectric device ES 
through a low-pass filter etc., the press detecting element 325 detects press of 
the actuation side 234 by the operator, this press detection section 325 sends 
out a switching signal to an external instrument, when the terminal voltage of a 
piezoelectric device ES is larger than a predetermined threshold — sending out a 
detection command signal to both the piezoelectric-device mechanical 
components 326, by it, the piezoelectric-device mechanical component 326 
generates the RF of a predetermined oscillating pattern, sends it out to a 
piezoelectric device ES, and vibrates a piezoelectric device ES. The actuation 
side 324 vibrates through the inprinting plate 322 by that cause, and tactile 



feeling which directs the p ur port b y which the.ac_tuation input was received by 
the operator is given. 

[0163] Thus, it can realize only by the piezoelectric device ES of one **, or the 
one-set piezoelectric device, without preparing another means for detection of 
press actuation, and grant of the vibration to an actuation side also about a 
switch without the adjustable screen, if the principle of this invention is followed. 
[0164] There may not be the inprinting plate 322 in the switch of drawing 24 . In 
this case, a fixed display may be performed on the front face of actuation plate 
324 self, and you may display out of this switch. That is, this invention is 
extensible also to the actuation input unit in which itself does not have the screen. 
[0165] <6. other modification > - the following deformation is also possible in 
addition to each configuration explained as the operation gestalt and 
modification of this invention. 

[0166] When two or more unit functional means (piezoelectric device etc.) detect 
the actuated valve position of a control panel like the 1st operation gestalt, it is 
desirable to distribute three or more unit functional means two-dimensional. That 
is because the actuated valve position in a two-dimensional field can be 
pinpointed correctly by detecting thrust by three or more points. 
[0167] If a piezoelectric device is arranged to each of two sides which will 
counter if only usage depending on which the location of an actuation field is 



located in a line in one dimension is carried out on the other hand, an actuated 
valve position can be pinpointed in one dimension, therefore — typical — three or 
more points — desirable - a rectangular control panel — although it is and a unit 
functional means is arranged in four points or the location beyond it — the 
configuration of a control panel etc., and the voice of use — it can respond like 
and the number of unit functional means can be fluctuated. 
[0168] As the mode in which a dynamic reaction is given to an actuation side ** 
Hold this, while carrying out the horizontal slide of the ** control panel which 
carries out the horizontal slide only of the one shot of the control panels 
suddenly and pushing the actuation side 11. ** Hold this, while lowering 
suddenly ** control panel which lowers only one shot of control panels and 
pushing the actuation side 11.** While raising suddenly ** control panel which 
raises only one shot of control panels ( drawing 14 (f) and equivalence) and 
pushing the actuation side 11, there is holding this etc., and the drive mode 
storage section 73 of drawing 14 can be made to memorize these. 
[0169] In detecting the terminal voltage ek (direct current) which ** produces in 
piezoelectric devices E1-E4 when they press the actuation side 11, since **, **, 
and ** are direct-current-driving signals, if **, **, and ** generate a pulse-driving 
signal, it is necessary to prevent gathering a driving signal among these, among 
these, the case of the above-mentioned ** and ** — the variation rate of a 



piezoelectric device - the variation r ate according [ a direction ] to an operating 
physical force — since it differs from a direction (from an actuation side to facing 
down), if wiring is also made into another thing while making into a different 
location the terminal location which gives a driving signal, and the terminal 
location which takes out Signal ek, the driving signal of a piezoelectric device 
and the terminal voltage by the operating physical force are mutually separable. 
[0170] On the other hand, in **, since the electrical potential difference by the 
driving signal and the terminal voltage by the operating physical force appear in 
the part where a piezoelectric device is the same, it is necessary to distinguish 
them mutually. This is solvable from the value of direct-current-driver voltage by 
setting up greatly the minimum threshold Fh1 over an operating physical force. 
[0171] In this invention, other members may be inserted between a control panel 
10, or touch panel 10T and piezoelectric devices E1-E4. That is, it does not ask 
whether association with a control unit and a congruence directional change 
functional means is direct or indirect. 

[0172] As an adjustable information-display means, combination with the emitter 
and reflecting plate which illuminate not only a liquid crystal display panel but EL 
(electroluminescent) display, a plasma display, a thin shape CRT, an LED array 
and a liquid crystal shutter, and it etc. can also be used. 

[0173] Also when using a fixed display means, not an inprinting plate but paper 



and a sheet may bestuck._ 

[0174] When carrying out this invention as an actuation input unit without an 
information-display side, two or more unit functional means may be distributed 
two-dimensional like the 1st operation gestalt, and the function in which an 
actuated valve position is detected based on each output from them may be 
given. Such an actuation input unit can be used as a slide pad which is one sort 
of the pointing device of for example, a pocket mold personal computer (the 
so-called notebook sized personal computer). Since a motion of the finger on the 
actuation side in such a case can be checked by looking as a motion of the 
cursor on screens, such as a liquid crystal display of a personal computer, the 
actuation input unit itself does not need to have a display function. 
[0175] Moreover, in such a case, the multi-statement of the threshold of an 
operating physical force is carried out, and, in the case of the operating physical 
force of the minimum threshold - maximum threshold within the limits, it 
incorporates as a migration command of cursor, and, in the case of the operating 
physical force beyond the maximum threshold, can incorporate as the same 
actuation as the click of a mouse. Also when it is not necessary to prepare the 
carbon button for a click separately on the body of a notebook sized personal 
computer and, and doing in this way and the carbon button for a click is prepared 
separately, click actuation can also be easily performed only with a slide pad. 



[0176] Further more, as the functional means in the case of using this invention 
only for detection of the existence of actuation, and a unit functional means in 
the case of applying only to detection of an actuated valve position, it is also 
possible to use electrical conductive gum, a load cell, etc. 
[0177] 

[Effect of the Invention] As explained above, while the operating physical force 
applied to the actuation side by using a bidirectional functional means 
convertible in both directions in the dynamic operation and the electrical signal is 
detectable according to invention of claim 1 - claim 12, by answering an 
actuation signal and giving an electric driving signal to a bidirectional functional 
means, an actuation side can operate dynamically and a feeling of actuation can 
be given to an operator. 

[0178] For this reason, even if an actuation means does not have a substantial 
pushing stroke, a positive feeling of actuation can be given. It is tactile, and since 
neither vision nor an acoustic sense is used, when the noise is in a perimeter, or 
even when dark in a perimeter, consciousness is possible for this feeling of 
actuation. Also in a visually impaired person or a hearing-impaired person, 
consciousness of the dynamic reaction of an actuation side is clearly possible. 
[0179] Moreover, since detection of an operating physical force and a dynamics 
operation of an actuation side are realizable with one means, it becomes the 



simple information display which decreased the components mark of a near [ an 
information-display side or an actuation side ]. 

[0180] Since he is trying to give a driving signal to a bidirectional functional 
means according to invention of claim 2 when an actuation signal exceeds a 
predetermined threshold, only by very small thrust, it does not generate, a 
driving signal is traced, and it does not show the reaction which the equipment 
side mistook until actuation becomes possible and actually performs press 
actuation in the target actuation field. 

[0181] According to invention of claim 3, since the mode of a driving signal is 
changed according to the magnitude of an actuation signal, a feeling of actuation 
can be made variegated. 

[0182] According to invention of claim 4, it is possible to generate the position 
signal which expressed the actuated valve position on an actuation side with two 
or more unit functional means to constitute a bidirectional functional means, and 
since the actuated valve position on an actuation side is pinpointed, it is not 
necessary to add other means. 

[0183] According to invention of claim 5, the actuated valve position on a 
superficial actuation side is detectable with three or more unit functional means. 
[0184] Especially, according to invention of claim 6, the use range can use the 
actuation side of a large rectangle, and the actuated valve position on the 



actuation side can be detected. _ 

[0185] According to invention of claim 7, since an actuated valve position is 
pinpointed with a touch panel, a specific precision of an actuated valve position 
is high, and the time amount which location specification takes is also short. 
[0186] According to invention of claim 8, since the threshold of an operating 
physical force is changed by the actuated valve position, sensibility can be 
changed according to the location which carried out press actuation, and a 
feeling of actuation can be made variegated. 

[0187] According to invention of claim 9, since the mode of a driving signal is 
changed by the actuated valve position, a feeling of actuation can be too made 
variegated. 

[0188] When an operating physical force exceeds a predetermined threshold, in 
order to confirm a position signal substantially according to invention of claim 10, 
it traces and an incorrect input is not made by actuation. 

[0189] Since the functional means for giving detection of an operating physical 
force and the dynamic operation to an actuation side is constituted from a 
piezoelectric device according to invention of claim 11, while being easy to 
miniaturize equipment, it is highly precise and detection of an operating physical 
force is attained. 

[0190] Since according to invention of claim 12 the above-mentioned information 



display is held in housing and it is considering as the portable mold, sufficient 
feeling of actuation can be given using an information-display side effectively. 
[0191] Since 1 which receives the actuation according to the contents of a 
display of an information-display side in the information display of a portable 
mold, or two or more actuation switches are formed in fields other than the 
principal plane of housing according to invention of claim 13, many parts of the 
principal plane of housing can be used for the actuation side which lapped with 
an information-display side and it. 

[0192] And various actuation inputs are attained in accordance with actuation 
switches other than a principal plane, using the principal plane of housing 
effectively also in the actuation side, since the actuation input is possible. 
[0193] According to invention of claim 14, since an actuated valve position is 
pinpointed with each output signal of two or more unit functional means, an 
actuated valve position can be pinpointed, without using a touch panel. Although 
a touch panel may malfunction with surface dirt etc., in order to change thrust 
into an electrical signal in this invention, there is also little fear of such 
malfunction. 

[0194] While according to invention of claim 15 extending radical Motohara ** of 
the above-mentioned invention, constituting the actuation input unit and 
obtaining a feeling of actuation having no stroke and positive, components mark 



also serve as few actuation input units. 

[0195] Furthermore, invention of claim 16 unites and has the advantage of 
invention of claim 14, and the advantage of invention of claim 15. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example of a system incorporating the 
information display 100 of the 1st operation gestalt of this invention. 
[Drawing 2] It is the external view of the information display 100 of drawing 1 . 
[Drawing 3] the part which is equivalent to the display control unit DP among the 
Ill-Ill cross sections of drawing 2 is shown - it is an abbreviation sectional view a 
part. 

[Drawing 4] Drawing 4 is the fluoroscopy top view seen from [ of drawing 3 ] IV. 
[Drawing 5] It is a common model Fig. for explaining the principle which detects 
the pressed actuation field using a piezoelectric device. 

[Drawing 6] It is a model Fig. for explaining the principle which detects the 
actuation field pressed in the 1st operation gestalt using a piezoelectric device. 
[Drawing 7] It is the block diagram of the control circuit section CT in the 1st 



_op_eration gestalt. . . 

[Drawing 8] It is the internal-block Fig. of operation part 51 . 
[Drawing 9] It is the explanatory view of the top-most-vertices coordinate of an 
actuation field. 

[Drawing 10] It is the internal-block Fig. of comparison test section 52a. 
[Drawing 11] It is the explanatory view of the operating-physical-force partitions 
F0-F4. 

[Drawing 12] It is the internal-block Fig. of the operating-physical-force judging 
section 54. 

[Drawing 13] It is the internal-block Fig. of the drive mode selection section 72. 
[Drawing 14] It is drawing showing typically the various oscillation modes 
memorized by the drive mode storage section 73. 

[Drawing 15] the part equivalent to the display control unit DP of the information 
display which is the 2nd operation gestalt of this invention is shown it is an 
abbreviation sectional view a part. 

[Drawing 16] It is the block diagram of the control circuit section CT in the case of 
using the display control unit DP of drawing 15 . 

[Drawing 17] It is the appearance perspective view of the information display 200 
concerning the 3rd operation gestalt of this invention. 
[Drawing 18] It is the front view of an information display 200. 



[,Draw.ing_19j J.tjs_th.e_r_ear view of an information display 200. 

[Drawing 20] It is drawing showing other examples available as an information 
display of this invention. 

[Drawing 21] It is drawing showing the example of use similar to drawing 20 . 
[Drawing 22] It is a partial block diagram for realizing the function in the 
equipment of drawing 20 . 

[Drawing 23] It is the partial diagrammatic view showing the example using the 
piezo-electric film 310. 

[Drawing 24] It is the sectional view showing the switch as an example of the 
actuation input device of this invention. 
[Description of Notations] 

E1-E4 Piezoelectric device (unit functional means) 

ek Terminal voltage of the k-th piezoelectric device 

R1-R7 Actuation field 

P (x y) Actuated valve position 

R The field under actuation 

F Operating physical force 

SF Operating-physical-force signal 

SP Actuation position signal 

FC Actuation valid signal 



ED_Operating-physical-force judging signal 
G Gate signal 

V Parameter signal in drive mode 

F1-F4 Operating-physical-force section 

Fh1-Fh4 Operating-physical-force threshold 

Fh1 The minimum threshold of an operating physical force 

DP Display control unit 

CT Control circuit section 

MS Principal plane of housing 

10 Control Panel 
10T Touch panel 

1 1 Actuation Side 

20 Liquid Crystal Display Panel 

21 Screen (Information-Display Side) 

30 Congruence Directional Change Functional Means 

51 Operation Part 

52 Field Judging Section 

54 Operating-Physical-Force Judging Section (Actuation Signal Judging Means) 

56 Gate Circuit 

57 AND Circuit 



fiCLInfojom^ 

72 Oscillation Mode Selection Section 

73 Oscillation Mode Storage Section 

75 Piezoelectric-Device Mechanical Component 

100.200 Information display 

101.201 Housing 
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* at tit, ***)M?imfe"&b i o. %kttnt3&if 
mmm m&ao& <* * 2 0 o±icjttt> 1 

l~E4KJ:oT£itSnTV*o 0©*ff : 
SI iSJgTffEtSfcs ^tltCJ;oT)E«ll?El~ 
E40SPBlcWE#£U, *n«r«WUT»)|-r*ci: 

Q*%\,Wttim!G&£tircb%. E«fft?El~E4fc: 
Kl^4i:«r«ji<Dffim^El~E4T'^oTV>5/'c 
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10 11 




30(EipE3) 



30(Ez. E4) 



(2) 

1 

(a) tif$8S^ffii:, 

(b) ffij£©»ftnii**ru SW51IWHa*BS±KEBS 

(c) MEilfHlSfcttftU a^ttftflJi: 

(d) M^»f^®t#^.^n/-cJ*^KJ;oTS5fB^ 

(e) |u821W^«<§KlSaPtTBuE5R^lRl*^afc* 

(e-D mmmmn^tpmnmrnt^tmu mm 
Munt>mmmm*M*. Kmsmmmmmm 20 

[ft*® 4 ] tt&s 1 & v 3 c^rna*©*- 
(c-D snnicffiSidtnTeiisn, ^n^n* 1 * 30 

ffflB!M©ilMM»«?»i:LT, 2*7cWK*MRElt* 40 
WfcEBStifc 4 ffl©*ffi«ffi#a*^t S c i: 

t-rsit^s^SB. 
$ga*SBT-fe^T, 

«J82*^a«, 50 
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(b-D nia*mii±©itfi!ttBfc*si;fcffiBffl«*ft 
[»*«8] it^4^^bW*a7©i/>-rn^©if 

S^SBo 

^a^SBT'feoT, 

s}aaB»»j»¥att, MisfflBB^tufStrjasawftB 
i o ] flf&g 2 9 o^-rn^<D 

(g) Hut E»ttB*§# ffliieilBtt*« * S k * tSuffiffiB 
#a, ^$e(c^^ci:^#Si!i:t-5li$BS^SBo 

1 1 ] mm. i bw *® i o ©^-rnfr 
■$t\rc.mw% i K^Ltmm 1 oov>-rn*»oflj«s* 

SBo 

mxm 1 3 ] is*a 1 2 ©iwr^sb-p* t> t, 

1 4 ] IffSS^gBT-fc o Tv 

(a) mnmmt. 

(b) ^©SWffi^U aMB19***Bi±lceBS 

(e) ffiffi«»©»ttffi#fcS-3^T. <»8B«ffffli±© 
»ftttli*IHBLfeffi«flH»*4iaf *ttBB9«4¥ 

at, ftBAscfc^wrafc-rsfwiiS^SiH. 

1 5 ] »tt A^SBT'fe o T> 
(a) Bfi6oJtfinB**-r*llff»4:, 

(c) Wffi»ffiBK:#*6nfcJfffi*fcJ:oTffl8ffi9W 
Iftrti*¥«*»6»ft1-««»fll9*akfl!fll^i: LT^W 



(3) 

3 

(d) n&saftflWKj&EF vTmismfomm^micm 

mmmtmamz nxmt^vmmt Lxmrnzn* 

(b-D mm<nvt££tz>$£mm°£Mmcftipm 
mzti. ^nzntftimimzmmmc^mm* io 

(e) Mte^&©¥fi$ftffi*tKaov-r, Bflia^ts 

[fP£©l¥*ffl&s&B.8] 20 

[0 00 1] 
[0 0 0 2] 

fccD^j£<f£ffl^nT^5„ zv3->^Mtmtbxnm 30 
xh*i, trc, Z'fvf-tLxmmxzzmwcDMuw 

[0 0 0 3] ^yf-z^^l/^^ 

©if Lji*xhD-^^{j(r-{fDr'fe§fcA6{c^A^ 

[0 0 0 4] COi^lWLT, *ffA**^ 
[0 0 0 5] 

«ft*wr?a&«*^k:ii,.sis*^otaji£i»SF#tctt 

[0 0 0 6] £fc, e*W£JS*f!lfliL;fc«H"ett> JS 
HOHSKII»nT«^*BII#J|-r«^fe3B*o 50 
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*j:5*«mT?tt, zvmmwifrbcDmTgx&z 
*»*t»*»6a< 4*. 2 6c, stasis©* 5 

[0 0 0 7] W±tt*y^>**^*ffifflLfc8ll©*£ 
[0 0 0 8] 

a w] c ©auBii±ae© * a &tJ£#ft«©iHiJH 

%7L%^t tfx*%mmm.7mm*&®c?% ztz?si 
[0009] n<Dnm<om zomit. wmwkftR 

[0 0 10] £fc, £©»«©» 3 ©BWtt, S^*^ 
fel^Ttt i W©akfWW"W««EJCff£aif|J«ff 5 S T»tt 

[ooi i] $e»{c, co58Woa4oawtt, ifEts 
<t mi o rcJim^aw * t <t o tsuh^ e. ©sjssrg 

[0 0 12] CO»WOJB5 0BWt*» S^ffi 

[0 0 13] ±IBOJ:5&1l»l«^«ll**S"r 
SJHa!*ipJfflLfcJIWA**H*lltt"rS«:fc*t., C 

[0 0 14] 

<Df£WX*l*. mtAti ic ft f 5 SHffllfr 5. ©*S» i: L 

[oo 1 5] tiia-e, »ftArt«te**-r*iwi«is 

[0 0 16] CUOS^X. Z<D8ffl<Dfmglt* EH 



(4) 

5 

lc*B-f& 0 T&fr*., £©<k9«^$t£?aK:*5 
T*ffl«tc*S«#*Ci:^ c©«HB©S*B3"efc 10 

So 

[0 0 18] ftttoS, COSWBTttSWlfirtltt^ftO 
Kaa©5^ r**WE*fr6«E (SfcttBB) ^ 

©a&aaj t«tt)T»f^A*©tt»]*^Tton, r*E 

t> SffiB'\©*J¥«EJ&&£i;*-&S. 

[0019] ctucio-c, suajsa^^-riika: 

[00 20] 

immzfflfc-tzrctbcDmtommtfa ±Mv>wmc®.-z> 20 
■rais* nfc»*s 1 <Dfzw<Dffi®m7ammit. (a)ts 
sa^at, (b)m£©»ffie*wu tuia'itfsa^E 

±KEB«ftfcjaw*fc«¥jSMO»ff*i:, (c)buE 

aatattaafc LTamraftBaBtH u^at, 
wa:eiifi**H6ai-rsB«*ij»#ai:%fli*So 

[0021] ^LT, l&EBMfl^fc^oTftHEK^ffa 30 
ati¥aT-£1 x *^ft£j£tfMEaftffi{c£gS*iT 

[0 0 2 2] W*3S2©aWT?«, 1 ©«««* 

BMfcC^T, lOGKnMfP^eW. (e-l)fflE»flMI 

9 1 mmofsm t *jt« u fiKaflWff asaa* 
r*afwiawa#a*w**. 

[0 0 2 3] »*«3©»WTtt, »«JHZO«$B^ 

awcfc^r, Meaftaaaa^Btt, *uE*ftB* 

[0 0 2 4] »*«4 0«WT»s 1 fct^LB* 

9 3 ©^-r ^©aaajsaafcfc^T* aEsor i&a 
a^a* 5 , (c-D aflfflWfcascanTEBstu * 
n^n*^*wf^ffl kaaa^t*5R*iRitfaaRraa 
aao*ttaa¥a*#r*i:i:tK, aE««a*» 

Btf, £5fc, (f) tM2afHWc#*.61ifcafWK: 

«k o raiBaRoattaa^iup e> § «a©a« 
b#k«^t, mRaffiB±<Daftf&B*aa Lfcffi 
aaa«£ar «aaaaa£¥a«a^«. 50 
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6 

[0025] a$a 5 ©ainm^ a^a 4 ©nasi* 
«bc*^t, aiHa»©*ttaa#ai:i/T, zwt 
wt»«EB«nfc 3 «±©¥ffiaa^a**r* 5= 
[0026] a*a6oawptt, a^asoaaa^ 

SBfcfc^T, SuEaftffitiB&*gJ&ffiT*&9, BEBB 

©m&flia^ai: it, MEaaaaoaff4MiceB 
jnft 4 aoattaa^aOTrso 
[0027] a$a 7 <n>mu, mm 1 twsa 
3©v^-fn^oaaa*aB"p*oT, aaea^a 
tt, (b-o fiuiBaffffi±oafffi[Bt«ii^(fi[Ba# 

[0028] a*a8©awi4, aasufc^ta** 
7 ©^rn<poa«a^itBT**oT, aieanaa^ 
a«, aEffiBa^fcjsuTaEaffffl^Koi/^T©^ 
Eaa*SH-rs. 

[0 0 2 9] a*«9©aW«, B**4*^LB#a 

7 ©v>m^©a«a3MSBT?a5 0 x\ aieanaa^ 
aw, aBtta«aci6CTWBB»aa©*- K*a 

[0030] a$ai o©aa«\ a*a2 4ir^ta* 
a 9 ©^rnfr©« «a^«BT**o (g^Eftft 
B^WEBata* 3 t #caEffifi«#©a^*m 
a©aajM^«c«fr*a«y- h¥»*s & »ca 

[0031] w#jk 1 1 ©aw«, a#a 1 lb* 
ai o©v-rn^©aaa^aBT*oT, meswiri 

[0032] mxm. 1 2©aa^t4, aa©±ai**rr 

»catuuTRi«ai:*nfcw#aift^ba#ai 0© 
v ^-rn^©it aa^sB*«ffi-r & 0 
[0033] 1 3 ©aa**, a#a 1 2 ©aaa 

/^SfiT-fe o T, buE> n •> S» ^©BE£ffiWi1-©iEK 

a^WJcEB^n, WEa^a©a*rtafc:isi:feaff 
*a**f*»t* 1 * fcttaaoaff^ y^-*s6Ka* 

[00 3 4] ffljRJS 1 4 ©fgB^ti, g|*^ 1 ~g»#Jg 1 

3©aw©^^» jfE*©amtc«ts»ffffiB©aseK 
[0035] ratj^, c©a*ai 4©i6w©««a 
WEa«a^®±KEB*nfeawsfctt*aa©aff 

(c)BEaf^«i:«-&-r*aHrtT*SMWfc:^* 

EB^n, *n*n*»**«fisffl*a»a*fcaaRra 
»aa©*ttaa#ai:, dDMratmec^snfe 
aft* k «fc o r BEa»©#ffiaa^ a ^ s 5 a 
fv€*§£a&©aflM3*t £ LTaa-rafta^aai 
at, (e)aEaa©»fta^ta-cJ^-c, aEa^a 
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[0036] %rz. imm 1 5<omm. mm. i ~m 
[0037] m&m. i sconrnvrntxtim 

ttmwmtLxi&mmm^mBi^mt, urn io 

[0 0 3 8] ^LT, HuIBigRjffi^^i^BuIE^lpJ^ 

[0039] %tc. tmmi 6<D&wte. m&mi 5© 
mnicmmm i Avmnvmf&ttimLrc&tDxio&o 

timmm*nmmfc%®^m%m&<D%{iLmm^®. 20 

t bxmtbtiz 1 1 fete (e)Buieffls©#{aj*ms^ 

mwx&z* 

[0 0 4 0] 

i%.w<D%ffi<DBM) <i. mimmmm> 

<i-i. ^m(onm>m\it, c<Dftw<D%immmm 

(Dmnm^mm 1 0 0 ^m^^n^T.-r m\ t lt 30 

CO, S&iiJjtii^ (ATM) i<D®mmx&%o Z<D 

ji-v&£z}wmm\®4 t*ffiz.x^% 0 ztc, mm 
5 # EB^ntfc d , mm.rn.7mm. 1 0 0 tic 
(ommmti^5icmm^tixi^o 

[ 0 0 4 1 ] m 2 W\ 1f fga^SE 1 0 0 conHHT-fe 
§0 0 1 T**Lfcf«JT-tt1f$BS^gB 1 0 otiiffi 
£B&±7?fCftttTKBbT;fc£>a\ 02K*5l/^T«CO 
Iffg^SB 1 0 OSrinTTEl^LTl^o 

[0 0 4 2] l32tC*3^T, u(Dlf$fig^Bl OOli 40 
BSH^CD/N^v'y^l 0 1 ZffiTLX&Qs CCD/\Wy 
^1 0.1 KiK£2ft/cS$#{4> $ft#<ltCffiLfcg,T^ 
ftgGD P ^©KfiiJOSiJSIIUSSgPC T blCjz% , l<£tlX 

[0 0 4 3] /n^S/V^I 0 1 (D^MMSlCimfcJ&V 

«^^T*St)> Sftffll l£ttLTlffSS^ffi2 1 

fc, mfe<DW U?yX-f7f 1 0 2t±®MS±tgS 
BLT*3<Cii^T't?.o 50 
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[0 0 4 4] H3«. 02(DlII-IlI»TfficD3^^1* 

04«0 3OIV^(6]^e.l.^M¥ffi0T'fe5o 
03fCi5^T, uO^&flFgBDPtt&U 1 £Wf 5^ 
-X4 0rttC?g B B B g^/^;l/2 O^lR^LTfcO, CKD 
»B«jjl'<*>l'2 0©±ffitf1ffBS*ffi2 1 £&oT^ 

So 

[0 0 4 5] 04 fC^-f <fc 5 (C N ^bbSaTC^^^ 2 0 © 
MC^-n^n^&LT, 4{I<Dj£«lit?El~E4tfiE 

B^nri/^o ji«^Ei~E4ii, -h^wmtnM. 
\m t *W5\kxw&^m*w?faWim®. 3 0 vmm 

t LX<D%.&m$Z^mx3bZ> 0 cn5»©E*^?El 
~E4140 3<D^-X4 0<DI&ffilC®%.-$tlXl5*), Z 

n$<Dmmc&^xMw%rcii¥MW<Dmtt^*)i' 1 0 
<DmmttiS.tf$.mzt\x^Zo c<o«ff/<*;n o«fc 

[0 0 4 6] tttBX7'<*A'2 0iCim*<Dt$m*iiI%. 
SnfcfBW R 1~R 7tifWTfUfl§#fc <fc ***flM»W fc *. * 

otv^o fcfc&tf, rtsmxm ^assnfcfliWR 

8Bfi-rs»fttc±-9Tc©w«ais»iii oo« r*5)a 
xnj ^3»rs nfc c k l> h 3 > 

Sn^Hffi^fca^S. ft*, COUfftWRl— R7 
o^tSkffiWittittcRSBlffiT***. 0 4* 

(D^R0{4, tl^«^ffi2 105-5«kff««Rl-R7 

[0 0 4 7] *LT, «i©»iSfe»«ffio8IB"eti» £ 
fffilffl#«WMW R l ~ R 7©vvf ftfcif E Lfc*** 

l 0*IB*»<lHBS-»*fc»'OB«*«fc©35W*JMa 
fcg^i: LT> B3©E«!tf?El~E4#5flJfflSnTV> 

So 

[0 0 4 8]. <i-2. »ffffiB<Dt«a]JBiai> z<omm^ 

«tt*3*8W>*l«*RlH , r*nflC, «^«R1~R7© 
V^-fti«W S^nfcMffiW E 1~ E4*ffl^T*351 

[0 0 4 9] H5ttC<DIRS«:BiWr«fci60t7 f ;l/BI 

OMt *on«#ifit»oTEJlJ*"&rcnffiiO 
Em^?El~En^LT^5„ $fc, 0 5(b)«^co 
itffiKT'fe^o CCT% ftntt3W±OS»T»*5. 
[0 0 5 0] $fc, ffi*©jS**jSOi:U 
*;H 0MOt5ffi{cJpt7^ffirt^XYffii:-r§J;9=S:il 



9 

ftmm&xY zwrnrnznT^Zo *lt> &p (x, 

y) ©&B£Tfa£tc}?EftF?-${1^*;l/l ou%n 
ELtzti£*mfe?Z>o C(Dt2, £P©XYJffiHfiT* 
&%> (x, y) EHs!^El~En©*it&;:J:-pT& 

mtzmmmTvmw&Zo £p©zj®ftc 
^r^n^wf^*^ i o M©is®±fcfe3 eta 

COO 5 1] 85 Ek (k= l~n) ©XY 

mm* (xk, y k) ttzt, cnetiBiffl-jt^ewBE 

»©ttT?fcS. &Ettil?El~Enii, *©Ettf 

ofc^Jfk (k=l~-n) %*B«C4:^=e** 0 £©*J 
f 1~ f ntt*f|5/<*;l/ 1 0 Mfr&M* fc±fcj*tc«< K 

[0 0 5 2] llwm5Sff/^;no 

MKO^TffEaFfcJEWR? El-Enfcifflfrofert f 
[0 0 5 3] 

[8(1] F+W-Z fk=0 

f, 

[0 0 5 4] XffiSfr^fc^tfYttli: t>r><DJlCD 

[00 5 5] 

[8(2] Z f k • xk+F • x+W • x0=0 
[00 5 6] 

[8(3] Z f k • yk+F • y +W • y0=0 
Wl&iLtZo fc£U (xO. yO) ttf»fl*/<*>H 0M 
OfttOXYSg^D, C tit> BEAT'S 5o 

[oo 5 7] Si:fe«ktf8(2£gj&f 3^ *tl^tl 

[00 5 8] 

[8(4] x=- (Z f k • xk+W • xO) /F 
[00 5 9] 

ESSE 5] y=- (Z f k • yk+W • yO) /F 
[00 6 0] 

[15(6] F = Z fk-W 

[00 6 1] 
[&7] 

x=- (Z f k • xk+W • xO) / (Z f k-W) 
[00 6 2] 
DK8] 

y =- (Z f k • yk+W • yO) / (Z f k-W) 
[0 0 6 3] lftfi^<*;M OMOftb&XYZjS 
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ffiK®JM[ICfctt& x0=0, yO=Oi:ft*ft»&, 
[0 0 6 4] 

[8(9] x=- (Z f k • xk) / (Z fk-W) 
[0 0 6 5] 

[8(1 0] y=- (If k- yk) / (Z fk-W) 

[0 0 6 6] £fc> ftff/^H 0Mtf#¥aBfr€>ftfi . 
0 (Ha***) il£WB^T^S»&li, » 1 tts 
[0 06 7] 

10 [8(1 1] F+W- c o s 0-Z f k=0 
'fcftO, *WCJSfcT* 8(9. 8(1 Ott, 
[0 06 8] 
[8(12] 

x=- (Z f k • xk) / (Z fk-W -C0S8) 
-[0 0 6 9] 
[8(1 3] 

y=- (Z f k • yk) / (Z f k-W -COS0) 

[0 0 7 0] £©8(1 2, 8(1 3 (Sfcl4R7, 8(8 I 
20 R9, *10)tf, E*^?El~EnT©^)(D^£O^W 
ffifk (k=l~n) *fls£ (fl»Ej£) POXY 

gffi (x, y) **i65-flS^T'^^o 

[0 0 7 1] ***««o»fr/<* 

<fc 5 £ EttiH? E l ~ E 40EBSftt£? 5 £f£©33ft £ 
thftl2a, 2b£:U C©ifiJB©4'i> (1'UO fiS 
£ffifflfll£0££&i:, 8(1 2, 8(1 3frS, 
[0 0 7 2] 

30 [8(1 4] x = a • {(f l+f3)-(f 2+ f 4)}/(f 1 + 
f 3+f 2+ f 4-W -COS0) 
[0 0 7 3] 

[8(1 5] y-b • Kf 1+ f 2)-(f 3+ f 4)}/(f 1 + . 
f 3+f 2+ f 4-W -COS0) 

[0074] CiiT% coiaaim«©«k3k:1lWtB^at 

a i o o*&mmm%.LTmm-rzi§'e>fcimtt'** 

;H OtfDififiK^W -cos e**e>frU«>niM$fc«: 

a^^fki-^o 2ioj:3*ii#ti4saia»w -cos 
e li-s-ett* < fts*^ coi? t*ft#»c 
«t5»Ej«ffffiii*«pS"rsci:tfT?#5o *©s!gi« 

[0 0 7 5] ®*-f^ ±te©E«^?El~E4tC<t?.^ 

©&&« f i~ f 4©a*tffi£©Bra«±©$£<E>#*r«b 

**«*B5B£bT*tJlf. 8(1 4, 8(1 5©£32©#S 
50 ©5-5* fil (f l+f3+f2+f4) ©Sftfrtf (-W«C0 
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se) <o®ft &9 <%%rctb, mnmcn 
1 4, ri 5 mm<Dftm<D a c f i+ f 3+ f 2 
+ f4) (D&mfewmtr&Zo ccorztb, ri 4, r 
1 5<Difi«5£fci/t; 

[00 7 6] 

[Rl6] x = a • Kf 1+ f 3)-(f 2+f 4)}/(f 1 + 
f 3+ f 2+ f 4) 
[00 7 7] 

[Rl 7] y = b • Kf 1+f 2)-(f 3+f4)}/(f 1 + 

f 3+ f 2+ r 4)ttTt^M« / >^<, cne-^Ri 10 

6, Rl 7*#JfflpJfjiT?a&So 
[00 7 8] ©BE£?iT« -T 5 J: 5 &1iHR$5*gB 

M«Rl~R7cD^-rn^ffLT^5A\ fcS^ttCft 

»$L<ti, J*flMEtfRl~R7ttffi£E»ef\ ffl5P^ 

[0 0 7 9] KiCi^ftWaoT, PjffiSy©1ff$8 

nTIRS!T?fc<Tfe, ffJE*0BMfhi:LTiiffr'<*>I/ 
1 o ©ifiw J: Dfc*#*ffi*K£LT:te 
0(9. Rl OSfcttRl 6, Rl 7*ifi(KafcbTffiffl 
r*CkK:lHHittftv\ 

[0080] <i-3. murnxmc T<Dm&.£W}ft>%. 
w±©Ka%»*Aoo % mmm^mmi 00 on 

S?[eMCT (0 7) ©*fiSi:l&ft4:«8ii!IJ**o * 30 

SKfrtt v-r * a n > tf a - £ ©M P U ck tf* * 'J (c J: 

[0 0 8 1] <l-4. JI**?El~E4{Cj:SffE^ 
a>07lc*5^T, 0 tiTivSEE 

tt^El~E40^-n ; fn(73ffl?«Eei l (k= 1~ 

4) tiiaggiss ncM?iJWt#^&n5o 

[0 0 8 2] 08t4<:O«P»5 10rtaWflJ«*^l/T 40 
E l ~ E 4fcinfr ■& i: 4S?«E i: OR«BB^* 5 *» C 

*»s*nT^5. Ea^?Ei~E4o^-n j fn<o^ 

BEe»«, £<*>fl*fSaftffi!5 1 afCfcoTEttfU^El 
~E4fdj0t>-3TV^&*Jf k (k=l~4) *W&?%> 

fwcgmzti, cnztom^s fummmw® 
5 1 bfc»{frfriamw5 1 c ens. 

[0 0 8 3] fifi»gg|5 5 1 bfcliSfc, ^RIBttg|55 
1 cEfcfcfrtfciEtt^tfTfc^fcBgKJSRa, b (0 
6#8g) fcJM.SftT:fe!K ffiBiS^gP5 1 biiBBSL 50 
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fcRi 6. ri 7ic£?Tmm<Dimmm u: y) 
znmT&o ri 5, ri 6 dcri 4, 

Rl 5 fcffiffll-* ifitfft (W-cos8) 

lcf!8^3{I*>5gRfE1itgfl5 1 clcBtt?4*T*s*, 

[00 8 4]-*, »flF*tttH»5 1 d "Pt4, ft f k 
(k=l~4) <D«ftJZ fk***5. SW10 
<Dgfi*fc»rSi:*fc:ld:*&lc, ^RfBltgP5 1 c 

*>e><D (w • c o s 0) commmLT, ri 

fe«ff*F<Dffl%ffiiaoiaJ5 1 bKisii (.ret 
AtfRi 6. 17) oftnomt Lxmm-£-&titf. & 

[o o8 5] cneott*. inea$5 1 

IP (x, y) *«H*flMWfl»SPfc; JtffifcF* 

*-r»fttfMa*s f fctftnasna. Sftftgffi^s p 

(x, y) ©2l«&*Wr*. 
[0 0 8 6] <l-5. SftftB -(aftMH*) <DW%.>m 
7KSoT> jSSa5 5 17H^nft»Mii^.S P« 

fKWpjjsau 5 2 ^ a p»n?.o Z OtSWWSW 5 2 t 

ttv iB«E»IB*a5 5 3-*^» 04<D${tfg$Rl~R7 

©^-njenoKAS** (H9#bb) (x 

K xi+, yi- N yi+: i = l~7) ttXJlZtl&o £ 

[0087] mmm® 5 2 « % it^fj^^P 5 2 a (0 

1 0) lOs^X, mft&P <D&1&m (x, y) ±IB 
CD «t -5 LT» 6nT V^**fPiWW R1~R 7^§]l^ffi 

m t jt« »ff jS p n & «* r i~ r 7*3 j; 

[0 0 8 8] 

[Rl 8] x2- ^ x S x2+ *0 yz- ^ y ^ 
y2+ 

T*3&^ if 3 *^Jt«»II U C OR 1 8 jb^St n 
tf» SftO»ff^iP«:»ff1B«R2rttc**fc!pJJE«n 

[00 8 9] Sfc, jtf^j^'POtfWtl (x, y) t\ ~i& 

Fum^mm^mimm r i~ r mn<om® amtm 

[0 0 9 0] Lf*T> 0 1 0<Dj:bt!t|iJSa5 5 2afr 
fr*mirs? ZfrZmwt Z&ttffi® R l-*- R ^ S 

tfefenrv^^ t tiamtttiLmfm s p ti^gtt^ 
znicj&Kxmwwfems R fe^gttU^ 

;Ui:?n5o a»©IIH*Rl~ROfe«J:tf*fgttU^I/* 
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[00 9 1] <l-6. . *f|tfj©*U£>-£, B7K43^ 
T, $ftrt F S F ttifcttrt* JJEW 5 4 

^5ns. co«fls*MJg*5 4k:a:, »ff*K«- 
iEUgfl 5 5fr5, HI 1 QJift rtE# F 0~ F 4*^^t 
S^ISOBaffl Fhl~ F Irttf Art Sft*o Cti 5 OBBtf F 
hl~Fh4<Dlfi!t, «^t*fliaffla»6 03^&, 

CTOflWPti 4 0©J§ftrtE# F0~ F 4#gi££ttT^ 

JtoWjjSTossrtSfciSurrtoKiHRftiefl: io 

[0 0 9 2] S5fC, 1S«!pJSl»5 2fr&OlB«W«« 

$fl^®Rl~R6KO^T«BflffiFhl~Fh4©<i 
*/]v£< U »f^ffl«R7K:-3V^«BBfl[Fhl~Fh40 

[0 0 9 3] fcJEL; V>"f*i«0«*Tffe, MffiFhl-F 
h4© 9 *><D&Wm FhHi, * tl «fc 5 /Jx* 1/ ^ttffrt F T* 

©ff ee ti * - a -oa««iff t «#* s a v> fc»oH* 

1 1 ±T*®mz-&T^% tziamt/umrpMitob 
scfcfciDa-fo^oRftffsiBiRr^-pa&So 30 

BMt F hlttd ©«fc 5 4t««SlT^4feft, C ©ft'J^ 
Hffi F hi KOV^Ttt»ffflW*awrt«t frfrfc 5 Tic 

[0 0 9 4] «/hBHlFhlfiU:©ieH©4 0©iftffrtE 
#fi~F4£ fW$SMiftrtE#j »ffrt« 

£g|S5 4tt, ^OffcDj:tfi<|iJ^a55 4 a (012) 
l^T, ftftrtffl^S FTJg3*SnT^S*©B&6T»©» 
ffrtF%*f^rt«fflFhl~Fh4**n^njt«U ^© 

Wjarconftrt f a^aMftttrtKtf f i~ f 4©^-f nt 
*«*»*«e-r*. fctJtii, 40 

[00 9 5] 

[ft 1 9] Fhl ^ F < Fh2 

, WSWftftrt K» F l T*©ff E 4: W« U 
[0 0 9 6] 
[ft 2 0] Fh4 :S F 

[0 0 9 7] Hffrt F*M*ffrtK»Fl~F40V^ 
[0 0 9 8] 

[ft 2 1 ] F < Fhl 50 
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xhztziau »ftsrtE#F(n?0l?£E ( r&KWft 

[0 0 9 9] •€"LT> *f&»ttrtE#Fl~F4lco^T 

fcffitt<M-*J:5afl»*4j*"r*. «ftHffrtK»F 
l ~ F 4©<^-fnfr 6 olB^ felf ffittT?* S £ * E «\ ft 
rt F Ml/Mm F hi <fc K> 'M V ^ C S. 
[0 10 0] Ctl6©^j*»ffrtK^Fl~F4©WS» 
5 4 afr£<D&fi4tfciK9ft@%'5 4blC^5n, * 

n £©iigwf £ Lxvm&m&Q f c tf&as n 

LftffoT, *©Btt*C©^rtF 

ffil i*ffffiifftrv^*fcWiE«n*l:#fctt, £© 

If, «ft*tte<'»ftBil lfcffELTV*^*^ 
ftftli l l (cjH*iTttv^*««*««IW4»R»f^*tf 
3TVfcvv#& (4^!>i*flnp©«£4£) fctt* £© 

[0 10 1] WJftllfl5rtK»Fl~F40#WJ6» 

A^e»©{i^ii^ftrt¥ij^{f ^f b t Lxm 7 (Dmm*- 

K»R»7 2lcfflrt**i*. cntt, »ftrtFff£©K 
»CJB**»»CJ:oT, Ett#PEl~E4fcJ:.5«ffcffil 

So 

[0102] tczx\ mucTjktu^ic, mm\\iz.u 
5 2 *^ 6 owifijiem s r t, s tcmt-h E»E*ap 5 

stcArtStiT^S; cnti, SBfiLfci 5 

«Rteisi:TWiFhi~Fh4o«*«ERri6t i r*fc» 
cxrafit f hi- f h4©^ft©ffl^it mssmu 6 0 

*WrtK»IB1t5 5lcArtSnTIB1t«tiT*»), 
f a>5 1 COBMI««KE$HM9R(cjSi:TSIF!-r«. 

T-tDjftffffiS) cTi: tJRffrtFOHti^aSI-SW&t 
tt» »ffrt«J&W5 4-e©«ff*«je*iiw«s*5 2 
a> e»^¥*iJSfi# s r nr*> 6ff 5 ± ^ tc-r 

>y*iwwjE«B 5 2 (DWiimm * o «*«fia^ 

[0 10 3] <l-7. ia«!pJ)£fi^ROy-h>H7fC 

fci^r, ««w^gP5 2^5ttirt«nfe«*wsfli^s 
r«, «««yiaP6 0i:, y-H3B5 6fc, ^a*@ 

B5 7fcttUrt«tiS. Sfc<l©iiaa[elS§5 7(c(i^ 
ffW^fi^F CfcArtSttTV^o 

[0104] fftiiaiHiB 5 7 immifeim sr tmr? 

a/J«Fhi<t^AtartT^ffffii i©^-ftifr 
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[0 10 5] C©y-h@K5 6*»ffiLfc«J#PJ£fll 

^sRa, it mmm® 6 o pyom i saaa? e i k a^s 

i o T#ff#tf 3IJR$ft Lfc ^ ^ a B tcj^ Cfclf $8 
*BS*s J; tfgS^'N^J^g^^SI- 5 £ 1 1 fc % 

* r*5§|tUlbj ;bW$ftfc4:tfc:W:, rV7.^W 10 

[0106] -ft, ?-h®&5 6*&®LTmmmm 
6 o s\xt> Ltcmmmm s r a, it 6 o 

-fi<Dm2mm^6 2lcAtl-£tl%o ;:<D!g2SaiIg|$6 2 

-eaiftft #t £ 3fi'hiafi f hm±©*i-e<D^i«w&i? 
^{c^^JiA^SSSO^T'S®! LT £ t team 

[0 10 7] <l-8. MM*- K3I#!>-£, 
{f S R £l*{1^«?£M*f FBt ^rA^r Lfc0 7 Ojgft 

ftffii i^if©ct9*ii«-efit!i?-ti:§^^-r§fe 
[0108] mwmat. 01 3tc*-r £-5^ mm\ 30 

/£{I#S RA^i|?Rl~R0£D^-f ntCHTS*^ 1 <D 

f i~ f 4(D^-ft\icmtz>fr*m 2 (ommt t 

t, ^ti5»^l i:m2(D}tS©S^cWbTifcD|g») 
1Slfl?nn^. 01 3tf©f2*f Sll, S 12. 

i: *j£0 i 4 ©ct 9 ft&aoigii^- FcQ^-mfr£>ii 
[ o i o 9 ] 0 1 4 ante- FiBttsp 7 3 tieit^n 

T^SS^tOlgSj^-K^I^^b/cfe^T^Sc 40 
fz t X If , 014 (a) «/jNfi*7?«86«li»*fT 5 
K*jRU 01 4(b){4*fi«©Jfiftt-KTJ&*o 0 

1 4( C )t4Hi 4(a), (tititm&mmKzmw}*- 

KSctU £tc, 01 4(d), (eHi^ti/Pft, JtfftfflQ 
4 (f)B 1 H<Djg!!j (7y->37 b^UX) 

[oiio] cne»©Kiit-K«BfS©/^^-^3 
-b-emmmtttvxts*). 01 4(d)^jTW, $ 50 
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[0 1 1 1 ] 01 3(:IoT> f— 7)17 2 a<DlB1trt 

~R6KOV>T«^VSI6«^/'c^^#K:{i0 1 4 (a) 
OS**- K*lg3£'r * ck 3 tC S 11~ S 64<9lEB<D3- 

Lfci^fctfctt, 01 3 0**flFaE#F 
1, F2T-&01 4(a)©W&-F£, *f^*E»F3, 
F4T*&0 1 4 (b)<Djfij*- F^^n^fn^LTfclt 
If «fcv\ SHIfMRWR0lcov^T©3- K S01~ S04 

[0 112] C®±3KLTl!fi*W£«#SRfc»fttJ 

e 4cjg««E*^* e.nrjE«^? e i~ e 4*«t 
ffti 1 1 ^mm^utwpKx^-f K«-a:*«: fct«t 

[0 1 13] £<13T\ 01 3(Df—ffV7 2 atli, 
Jftff * F ^S/hBBffi F hi JS^te-PV^TKfftt 

[0 114] CO*34«iafc«J:»), J*ff*W««^F 

ftT^ZWM*- KCO; W-2ft*f Vtf 0 7 <D 
EBH^ffi»g|5 7 5Kffl*Sn«*l«, JWWMJSfi^F 

E«^IK«igP7 5(cffl^?nft^„ c©fci6, fi/hS8 
ffi F hi JX±0*f^* F WWm l l ^init) o 4: t <D 

[011 5]. tmttfemRtHc-o^xmtttiF <d 

a, g/hi0ffiFhi&±©8{fcfrFaW£ffii iciat»o 
Tfc^n^^ffiiSRo-efttufjfiftftifttiec; e»ft 

[0 116] 01 3 43J:t>*01 4C0fi?IJT'(i§acD 

»e- Ft, ^n^soaKJaBiJt-r-r^s-eip 
««tiTv>**«, iimiwwsfli^s Rmmmmm 

§FB fc*2O0A*a»t UfcBHRfc LTCOaHR« 
[0 1 17] i:ii5T\ c n 6 Ka!S3»ffK 



(10) 

17 

faofcfc*©#Era^El~E4*(HttS-ltSfcfcl\ AS 
OWiaSrfcSctfe**. fafr-£> 07fc<ktf0l 

3 4 TvTxb/c * 1 iimaa 5 7 ©ub^t- 

*SttffilWS#G*, 01 3©Mfc*-H»R»7 2rt 
KiiinUTHttfcy-hlHliS7 2 blcy- HWPflWfc 

2 afr&oaWattOMftt-FBIi*? 3 ^©£83: 
fctt, Kft*-KIEtt«7 3'\<DE» ; e-K©/<7*- 

■**9v©et**»i'r*feo'e**. -rat^ *fp io 
*i f AW/MM f hi sc. k> /jv£ ttntf»aiafi# g 

±-f £Ci:tfT**6o Z<D 7—7)17 2 
a)WIWl ! l>J«fll#SRKWjtT©*SBe«nT*»), n 

[0 118] -T*^> ilOi^f^ttt, JgffftF 

a f hi * o t>*» z •? frTctttf^JBT- 

*n«±©IEHT2©»ftflKIHFl~F4fcIil, 
X^&frltmfetZ&gl&ft^o CCDrckb, 0 7©jgft 20 
^^355 4 TliSffWJHl^F B*£js**&g# 
a < , C Oikff *«je«5 5 4 FXIRflS 7 2 

C©J:$a«£K, »ff*F^«/MSB«Fhl«t»)* 

7©itirt-c&s»J8Mfc^G*flffl-rsntta<«< a& 

©T*&5<, 

[0 119] 0 1 3 ©7— 7/1/7 2 a 14, ffifi 

-tafe-5, w.ikWrs>^>\<2 o\,zWklx^%> 

rt*WSD»*>9fcl:*lcH:, *©*rfcaSjj*rt$"f© 

1 1 ©&«©«»*- vzzmfcmmrz c tan? t 

fScTfct, 01 4(f)oi5 47ys'3 7 

v h*tt©»£W;ir*b«»** 'J «y *J*fc*ft*f 

[0 12 0] C©«fc5fc:, Hffi#gj!)«t>SC"i:f— 7 
;l/7 2 a©rtg*#t«**fci&fc, 1&HMBS»6 0#» 
K«R»7 2 fcf--7/l/»***.*«tfXa 

7 ©m guanas 6 o a, (D»^ta«K^i2i«a5 53^ 

5 5'\irfcft«fl5*K»*J!Ker*PHW«» *LT> 50 
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®Kft*-FaHR»7 2^»^-FS^x-7;b7 2 

[0 12 1] <l-9. Kil*iJ»>BI7K:*V^T» Site 
-F3HR»7 Zfr&tttfjSftfcWe-K©/^*-* 
ffl#V(4E** : F««lSj5 7 5K#*6n«. EttH?ig 
ft»7 5tiKH»«ifi@B7 6%^LT**), /<9*- 
*fl»vaB£«nfc*.- F©«a«*E**TFE 1~ 
E4^\i;jitJH-r?.o cntCioT, E«*tFE1~E4 

[0 12 2] co^WRf£;tt0 3©akflP/<*;H oic 

[0 12 3] tCZX\ 07£i5^TEttil : f E1-E4 
imW®5 1 i:E*^?Ki!jgl57 5 t<DW5lCffil£<D& 

mxmmznx^Za l/sa^t, e«*?b«i»7 5 
frbMismwtiztiztzvmmmmnffis l^t 

ea^n^o E**^El~E4^©»ffc&fcJ:T>T»£ 
8©fi4»S»S5 1 a©tfCfi«7W , ;l/^%»^TS< 

£ *©£3fc"ttuf, fif&©S5JSStit© 

»«7y^w» F$n, imiuczzwm&ftQk 
zmaiLxmtttiLmp^mfttiFomwic&mtzc. 

tffX'ZZ. ttc, *ffcfjFfcO^T©S/jNBM8Fhl£ 
E«f?t7 E 1~ E 4©BWi£5©iI4g £ 0 < UT*5 
< cttctoT, ^cidafi^CTiSfr&B&itrsci: 

[0 12 4] a^#©llffA*lcJiS?BFUTWii3WB»)« 
t>* J: 5 a'n^S^©ii^tcti, 1t£*.&ffife<DBmi£ 

cntt, h 7 ©«fflMaa»6o Fas?»7. 

^RltgT-fe^„ Sfc, ^gg(5 5 1 i:Ett^?E»lg|57 5 

i:, E*^El~E4'\©^^©SlttJi:^ X^>y^ 

0 1 4 (d), (e)© J: 3 a®BfF^©Jg®)^- K*»RbT 

[0 1 2 5] 01 4(aHc)Oi9 4» ; e-HOl^ 
(ctt, Hf^AW/MHiFhl J: F «:An^ 
r^*H9WBJW«l)W*. *ff«jWtfl!*F*l|i6* 

©«^*wsM#FB^fs§tt»c*So ^©?a*> bki 

k©/ ^ - mm v ^*gtt i^nc a ») , 
El 1 ©aaw<ff±-rs. 

[0 12 6] <i-io. o©±afU^> 
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mtt%icmmc <k %f&&%5z. % tzvxD&mmi- e i ~ 

E4£, JS^#tJ:oT^tR$n/iM^^-rS/ci6 

[0 12 7] Ltctf^X, liftffil 1 fecktflffBS^B 
2 1 ttifiOSPffi^Srit^ t C t & < , HcD^ft^ii^ 

[0 12 8] C©SM±fel!^fOTLfct<D^5fc 10 

m mvm^tf* t v mss- a #Bg^if & b^k 

[0 12 9] «/hllfflFhlJ;»?^^f^F 
[0 13 0] ^e>t, 

m\mi uammm^-vz^mvimczox^z 

3„ 20 
[0 13 1] »^FCDfi/>SifilFhl*gS-r^ 

ctftxiazrctb, mmKmnbx&LL^mimm (tc 
^xim<owittmm£ ^mimm^-K^^wc^. 

[0 13 2] <2. lg2|iMfi>01 5itC<DftW<D 

«0ij*3j:Wffiii, m\%>&xsm2tnnx'$>z> 0 30 

[0 1 33] 01 5fC:fc^T, C <DWi 2 W^MfO^ 
WittlS D P ic <£ 5 MNuBO^S: * y 

;M OTlCi^TfT 9o L^yf/WlOTIi, 

Vh'J ?7,(D&ll)U*mtiL£ LXX Y#|p]<DMPtiiB{I 
[0 13 4] u©^<y^/^^;H OTli, fi^M^t 

®{cpie»-r, (i) %ytm?fr'bT-5<Ktfgytm?izx 40 

*p zttircmgm*%Mm?icx%(Dzm*zxmmrc 
imnz#xz<Dm , ttiLm*tfitii?z>m : g%i3.<D$ v * 
(3) &w.%m<D$zikic£-?xm*££imtircii 

[0 13 5] £-y^*;l/£}i!M£4 2ti2-y^*;M 
0 T <Dffl&(0 rdb<Dt><DX2b > ), 0^»<fc ? >y 

1 0 T£ttftvr3g|5#£< DS^T^^Cf 50 
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SitWSLK £fc, *<y^*;H 0Tg#tf# 
Lii*l»f^f!: i oT fcSJg L*^e«oa«SE*W LTV 

[0 1 3 6] 01 5 0^*f^aJDPO«*0«||«ttH 
3©fc<D£[p]«lT*fe3* s \ COH1 5<0«wlftff»DP 
THit&ftftg£>&tmi*«y 1 0 TjWtV\ SM 

H?Ei~E4ti^ffii l^oftfltfjofctUi:; ftftHB 

[0 1 3 7] 01 614, 1211 5<Dm5mtt&DP*$M 

t % Jg^owjwies* c t ^^mr-fe 5 > 0 1 1 mm 

V7 h «fc*HW*E £ t>T**S. C<D0 1 6<D$lJ®l|Hl 
Sggfl C T < ©giilli El 7 t n U«« i: 
ELTfetK JWTO4B1 6i:l2l7i:^Jt®Loo07 

[0 1 3 8] 01 6t4BV»T,-^vf-^*;H 0T<DS 
^ yf-A^;!/ 1 0 T^MfrN WOV h U ^XEylJT'feS 

-So 

[0 13 9] C©^ff{fiB«^S P^»ff1»«Rl~R7 

tizt>\ commits zom&tmmmi <o*>v> 

[0 14 0] -73, JE*^?El~E4©^n ; fn(D^ 
flff e » ( k = 1 ~ 4 ) tiigggP 5 1 F {CM?IJB*I(C4^ 

[0 14 1] iHP^P5 1 FOMT'JIIMPS F 

«»ff**ij^a5 5 4 KttiT^ nt, *<omftti f avr 
no»ff*K»Fo~F4 (011) o^-^wv^-rntcs 

[0142] jM»o«/aft±tfftmi»i*«i«ifii:ra 

'>*^fc«/>df"JjS*<»So.-ra:t)^ E*^?E1~E4 
<D4S?«/Iev (k=l~4) tioTgfftiI*it 

«flMIWRl~R70*n€n«Jtl»Wc 
i/^-grtc(3-J;»3lE5t^ / FiuB1ttti*^46e.n5o 

<fc 9 2 mmmmo &?ic$y 1 0 t 
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CO l 4 3] Sfc, l 0T*fiJfflt«4:» 

HBE e i ( k = 1 ~ 4 ) 6 OffiH«WjR?Hfc & 

[0 14 4] <3. ft3*«jgflR>Hl 

"CfctK 01 8li ; £©IEffi0T*;&5o C©1ffgg^gB 
2 0 OfiWDSSOlfffiS^SS© 1 Wfc UTOjftSa^ 
goy-AlSfca-aT^*. C©1S»a^SH2 0 0«: 10 
SfW)/^^^ 0 1 <7)±ffiM SfcSlftffi 1 1 tfSttl 

1 50^-yf/U;H o T<o*ffimffla"r*. COJWIF. 
ffi 1 1 ^P.^OS^^f¥g|5 J f>$iJii|Hl8&0|3{i, £ 1 USSffi? 

[0 145] il 7©Jtffffi 1 1 fctt, fH»S/<*;l/ 
T*^LfclW*W*Rl~R4tf»iLTa*.Tl^*. £ 
n 50«f¥fH« R 1~R 4tt, ^SKltCtiMilgPtCj&o T 
S^£tl3o »fNNi'^S ? >?2 0 1 (DM®*® 1 7 20 
K WjlTit «fc 5 (Cj^^T'fi 0 , Kffifc «t o T cn 6 © 
KWtB«Rl~R4«ifEbTj*f^-r*o £<DffJE8l{t<D 

ham 2 io (his) tmvctzth^z, mm\ 
<9<Dmmm i fc£mg2#i$mtra«i-e&£ 0 

[0 14 6] e:offlf«a^SB2 0 0T?i4, /V> 
^>^2 0 1 0flBlCH£JfcfM;*:/2 0 3«HltT^ 
5c Sfc, 01 9{cW®0^LT^-r<fc9lC^ >V>$>:/ 30 
^'2 0 1 £>gffi2 2 OfcfcBJft'5'— **/*-2 2 4%M 
lfT®jmfttf*>2 2 1,2 2 2*J«ttf+^ff4-^ 
>-2 2 3#EHSnTV*. Ctl6©H^^>2 0 
3, 2 2 1-2 2 3ttfcfc*.tf, >f-I±<DMtlh/1&7, 

cn6OH^*>2 0 3. 2 2 1~2 2 3tt/^y 

^201 %s^fcigo5 , BSfflsw^)Ji"e»f^'r*. 

[0 14 7] Se*OCl©a©g|iT*«^^*^iBffi«« 

icmmz nx^zrcibicm£k£*m(DWintf'& < *o x 

i/^co LfrL&#£> coHSSJB«OflBBa^»li2 0 
O^tt»JM6*Bffi±<0i*fini 1 1 Tt*f^A*^Rlfil 
X*2bZfr<b. H3£sK^>%/N">i?>^2 0 1 cDiffiJ-Xft 
osteite i: tc £ <9> iIMS©^<(Dll?:ggi 

[0 14 8] ft3fc©gBT'&@5£**yf£t;W 

ffi«Ri~R4©a5*rt8fcitfffi«tfBrigT£Sfcii>, 
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